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Jokaayo Akagemuu nayx CCCP 
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MATEMATHKA 
M. B. KANMJIEBAY 


K SAMAYE AHAJINTHYECKOLFO NPOJOJDKEHUA PIABHbIX 
PEWEHHM YPABHEHHSA FHMEPBOJIMYECKOrO THINA C OCOBbIMHM 
KOI®O®OHWHEHTAMH 


(ITpedcmasaeno akademuxom JI. H. Cedoeoim 4 1V 1957) 


PaccMOTpHM B MoJlynsockocTu y>>x ypaBnenne 


(Y¥ —X) Zxy +B (Ze —2y) +e(x, y)z=0, c(x,y)>0, O<B<*/e, (1) 


fos) 
142k 7 
nosarad, uTo c(x, y)= >) Con (yY — x)'*?"5 Cop = const. Tlycth D— 3amKuytaa 
k=0 
oOsacTb, orpaHuuenHaa orpeskom MN munuu y=x wu xapakTepucTukamu 
MP u NP ypasyenua (1), ucxognuumu uz Touek M (x,, x1) u N (Xo, Xo). 
ByeM Ha3biBaTb 3ajaueh K qa ypaBHenua (1) cuHrysmapHyto 3aqauy Kowu 


CU) ur (Keer oe Y= V(X); c=-(425)", pain (2) 


a saqauamu T, u T,—3aqauu TpuKkomu 
z(x,y) =0, z2e(x,x)=v(x); z(x,y) =0, 2 (x, x) =2(2), (ma) =0. (3) 


Syecb t(x) u v(x) — ABaxK_bI HenpepbiBho Audppepenuupyemble PyHKWAM Ha 
OTPe3Ke X1 CX <x. Ucnomp3sya B KayecTBe MaKOpaHT IVlaBHble pelllenuaA, 
TocTpoeHHbIe paHee (1,2) B ABHOM BHJe AA Cyyaa 4c(x, y) = 0? (y—x), 
5 =const, MOXKHO JOKa3aTb CJlesyioulve TeOpeMbl. 

Teopema 1. Cyiwecmeyim eduxcmeennole pewenun sadau K, Ty u To, 
Oeant0vt HenpepoleHo Ouddpeperyupyemoie @ ob6aacmu D. Imu pewexnuA ne- 
NpepoeleHo sa6ucam om HauaAoHolx gynKyutl (x) uU yv(x), npusem OnA KadK- 
dott uz 3adan K, T, u T, umeem mecmo Koppekmxocms HyAegoeo nopxdKa (°). 

Teopema 2. Pewenue 2) 3adauu K moscem bo1mb npedcmaearexo 6 @opme 


y 
2 =1r(y—x) * \7 (x) [(x’ — x) (y — x’)]P Raa (x — x, y — x’) dx’ — 
4 —6 , ’ 
— te Po’ 9) YX) Ro — 8 y —*/) ae’, (4) 
sadaw oe T, U Ty uUmerom peuleHuA 2, U Z, 6uda 


Ae i v(x") [(e#— x’) (y — x) PR (&— #1, y — 2X) de’, (5a) 
2,=k(y—x) ( 2 (x')[(x — x) (y — x')IP Rea (%# — 9, — dx’. (5b) 
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30eco 73=T (a) /T? (8); 12 =I 2—@)/T? (1B); 4 =P —f)/T (8) PF — a); 
y= hie) 5 Ryo R, — Kpamnwle cmenennole px0bt, ob aadarouue GeckoneHo 
6oAbWIUMU paduycamu cxoOUMmOCMU U pasHole eOuHUYe Npu xX =X UX = Y. 


IT pu amom, ecau 


Ro (x — x, y—*X) = Dj Dd) Ms (* — x) x)” (Gye = Const, Aog—= 1) 710) 


v=0 s=0 


mo Re—4(x’ — x, y— x’) noaywaemca us pada (6) 3amenot 8 Ka |] — 8. 
ag 
Pynkyuu R_g u Re, CMpoe2o noaowcumedoHole 6 NOAYNACCKOCMU Y > X, 
yooeremeopsiom He paeencméeam 


R_9(P) <J-9(or), Reus (P) <1p-x(0r), & 


r=V(x"—x(y—x), P=P(x'’—x,y~-*), b= 2V sup (e/(y—)- 


Auanoruyno cayaaio ¢ = (1/,6)?(y—x), rae 7?) P= P(x—%, y—X), 


R_o(P) =J—e(6r:), Re-a(P) =Jea(6n), n=V(x—*)(y—*), (8) 


pagbt Rg HW Re_y AawoT KoMeCMouMecA (PyYHKUHH, OOMaqatoulNe OeCKOHEUHbIM 
YHCJIOM HYJIeBbIX HHH pH y>x. U3 Teopem | u 2 caeqyer: 

1. O6o3sHauHM yepes u(x, Y, Xo, Yo) cbyHKUuIO PumaHa ypaBHenns (1), 
a uepes H (x, Y, Xo, Yo) H H (x, Y, Xo, Yo) — PyHKuUHH AamMapa COOTBeTCTBeH- 
HO 3aqau 7, u T,. Pukcupyem B MomynsocKocTH yo>>x ToUKy C (Xo, Yo) 
(Touka HaOmMoyeHHA) U MpoBeyemM vepes Hee Be xXapakTepHcTHKH CA u CB 
(ayaiollwe xapaktepucTuku). B TouKax A(X, X%)) H B(Yo, Yo) (TOUKH OTpa- 
XKCHHA) MOCTPOMM MIpAMble Y= X) H X= Yo (OTPaKeHHble XapakTepHCTHKH). 
Torya NonyuuM wectbh o6nacreu: | (%< ¥)< 4 =< y), Oto om 
3 (X<LY <X0< Ho)» 4 (KOH <K YoY), 9 (KX <HOLY <K Yo) Wb (MH<* C Y<y). 
CBOHMH HauvaJIbHbIMH 3HaveHHAMHM Ha NWaaroulHx XapakTepHcTHKax (byHKUuA 
uy ONpeyesena B OOnacTax 2,4,5 u 6. C ypyrow cTOpoHbl, H3BeCTHbIe Ha- 
YaJIbHble JaHHbIe Ha OTPaKeHHOH XapaKkTepucTHKe MW JMHHH y— xX, CBA3aH- 
Hble c H u H (4), onpegeasioT sTH *PyHKUHH B OOacTH | (uaM 3). 

Kak okasbipaloT (opmyvbt (4) Hw (5), HavabHble 3HayeHHA Uy |y—x, 
Ure |y oe ee ade ee lO yaJieHHH MYJIbTHIJIMKaTMBHBIX CTeEMeHHBIX OCO- 
GeHHocTel B TOUKAX OTPaxKeHHA CTAHOBATCA UWeJsbIMM TOJOMOpHbIMH *yHK- 
usm. Peas c HX MOMOUIbIO 3aqauy (1), (2), MbI DoyaMM uHTerpasbubie 
MpefcTaBeHHA QA PyHKuwh u,, H u H B obnactax 2,6, 1 (umm 3). Tax, 
HanpuMep, B oOmacTu 6 

4 
ty = mi (y =H)” amen) | re Ree 


el 


x 


y 
— M (Yo — Xo) \ ates inter (P) Rosa (Po ig Use — Uggs (9) 
B oOmacTu 3 


y 
H =n (y—x)~* (Yo — X9)* |r re" Rea (P) Rg (Po) dx’, (10a) 


x 


_ y — = 
H = 1 (Yo — 9) 17 8rig Rg (P) Rows (Po) dx’. (10b) 
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IIpu 970M. [Roseholk’ = ton Worm yy roe Po (%— x", Yo— ‘eiy,. 
fo = V (X= X0) (Yo—*’), Fro = V (X%p— *) (Yo— x’), m= tg Br/2n. 

CHHryJIApHad MpHpoya BEipaxeHui (9) u (10), mpuroxHEIx TOKO B oKpe- 
CTHOCTH OCOOOH JIMHHH Y=xX, C HEOOXOAMMOCTHIO MPHBOAUT K 3afaue ux aHanH- 
THYECKOLO MpOMOJKeHUA B OKPECTHOCTb MNaaiwoulNX MW OTPayKeHHBIX XapakTe- 


puctuxk. J\na sToro, Hapsay c pemieHuamu uy, H, H, neoOxogumo BBecTH HOBIE 
BCIOMOFaTeIbHbIe TIaBHble PeleHNA, YMCO KOTOPbIX H YCJIOBUMA, CJy2xKallHe 
JIA WX OMHO3HAYHOTO NOCTPOeCHHA, WeJIHKOM OMpeesIAOTCA YHCIOM OCO6BIX 


JIMHMM HW XapakTepOM OCOOeHHOCTH Ha 3THX JIMHHAX (PYHKUMA Wy, Us, us, H, H. 


Tak, HanpHMep, uHTerpasbl uy, H u H oOnanawr morapudmMuyeckumu ocobex- 
HOCTAMH Ha OTPa2KeHHbIX XapaKTePHCTHKAX, BOM3H KOTOPbIX 9TH (byHKWHH 
MMeIOT BHJI ‘a 


u=P In A+ Q; A= (Yo — x) (Y — Xo)/ (Xo — Xx) (Y — Yo). (11a) 


Tlostomy 3afaua aHasIMTM¥ecKOrO NpososKeHuA PyHkun Pumawa u Ayamapa 
B OKP€CTHOCTh OTPa2KeHHbIX XaPaKTePHCTHK TpeOyeT BBEACHHA FIABHBIX: pele- 
HH U; U Us, MepBOe M3 KOTOPBHIX CJIYKUT KOIXPPHUHeEHTOM pH In A B dopmyse 
(11a), a Bropoe HeceT B ceOe yKa3aHHy!o OrapHdMuyecKy10 OCOGeHHOCTb (pyHK- 


un uy, H, H, Ho oOmagaer perysapHou uacThio Q,(x, Y, Xo, Yo), OOpaltiaromlelica 
B HYJb Ha OTPaxK€HHbIX XapaKTePHCTHKaXx. 

DyuHkunn u;, (R=1, 3, 4, 5) ofHOSHANHO ONpeeAIOTCA CBOMMM 3HaYeHHA- 
MH Ha OTPaXKeHHbIX XapaKTepHCTHKaX, aHaJIOTHYHbIMH H3BECTHBIM HavaJIb- 
HbIM JlAHHbIM (pyHKWMH PumaHa Ha MafalouluxX XapakTepucTuKax. OTH (yHK- 
WHH, OOJlaqaioulMe sorapHpMHYeCKHMH OCOOCHHOCTAMH Ha Majawoulux XapakTe- 
pucTuKax, laioT B OOsacTax 4 Hu 5 *yHAaMeHTaJIbHble pelwieHHA ypaBHeHHA 
(1), orpaHMueHHble Ha OTPaxKeHHBIX XapakTepHcTHKaX. AHaMOrMyHO 3TOMY JA 
HCCJIeEMOBaHHA (PyYHAAMCHTaJIbHBIX PeIMeHHH Use WH Ugn (Rk = 2, 6) B OKpeCTHOCTH 
nayjawomluX XapakTepHcTHK, rye 


ree (Xe UY Xgy Yo) IN A a= Oy Ayko, Yo) "(2 == 0, 4) KZ, 0), eae) 


HeEOOXOAMMO MOCTPOWTb BeTBH Uy, (k = 2, 4, 5, 6) tbyHKuHH PuMmana, npuHag- 
JIexalive MaawuluM xapakTepHcTHKaM B oOGmacTax 2, 4, 5,6, wu coBnajato- 
mive (Cc TOYUHOCT IO JO NOCTOAHHOPO MHOKUTeIA) C KOSppuUMeHTOM pH In At 
B popmyviax (11b), a Tak2xe BBecTH (PyYHJAMCHTAJIbHbIe PCWCHHA Ugr (R= 2, 4, 5, 6),. 
Hecyuive wlorapucpmuyeckylo OcOOeHHOCTh (YHKUHH Uj, (i = 3, 4,5, 6) Ha 
afajoulux XapakTepHcTHKax, HO OOJlajjaloulve TaM HyJIeBbIMH peryJAPHbIMH 
yacTAMH Qo. CYyHaMeHTaJIbHble PelWICHHA Us,, TaK Ke Kak H Usgr, Ugr, 
CTPOATCA MyTe€M KOMOMHHPOBaHHA OCOOeHHOCTeH HauyaJIbHbIX CyYHKUMH B 3a- 
yauax K, T, H T, Co CTeMeHHBIMH OCOOeCHHOCTAMH Aep B peleHHAX 9THX 
saqau. B pesymbTaTe IA PYHKIMH Uyp, Usp WOulyyaloTCH MHTerpad HbIe BbI- 
paxkeHUA, aHaJIOrHUHble TeM, KOTOPbIe yKa3aHbl panee (*) MA C = (1/0)? (y—x). 
Oyuako Mponspejenua dbyHkuHH Beccea of 3HakaMH HHTerpayoB Takux 
BbIPAKeHHU 3aMeHAIOTCA B Culyyae (1) MpoHsBeyqeHHAMU CTEIICHHbIX PAROB 
Buga R, umn Ry. 

TlosyuwB BeTBH typ, Usn, OPAaHHYeCHHbIe COOTBETCTBCHHO Ha Naawollux u 
OTPa2KeCHHbIX XAPAKTeEPHCTHKAaX, MbI MO?KEM C HX MOMOMIbIO MOCTPOUTb BETBH Ugp, 
Ugn, OONaatollWe wWOrapHcdbMuyecKHMH OCOOeHHOCTAMHM OfHOBPeMeHHO HM Ha 
maylaioulux, H Ha OTpaxKeHHbIX XapaKTepHcTuKax. C 9sTOH Weblo, paccmar- 
PHBad HeOMHOpoAuble AUPPepeHuUvaJbHble YPaBHeCHHA, KOTOPbIM YOBJeTBO- 
PAIOT perysiapHble yacTH Qor H Qo MHTErpaJOB Uzx UW Use, Pelaem JA 
(pyHKUMH Qor H Qegr 3anmauy Typca c HyseBbIMM JjaHHbIMH COOTBETCTBeHHO Ha 
mayalouluxX H OTpa2KeHHbIX XapakTepHcTHKaXx. JIMHeMHbIC COOTHOIMeHHA, CBA- 
3bIBaIOUlWe Kaxkble TPH H3 YeTbIPeX BeTBeH Uj,, NMpHHaerKallux o61acTaM 
1—6, aHamuTHuecKH TpOOMKaloT 9TH BeETBH H3 OKPeCTHOCTH OJHOM Oco- 
6oli HHH B OKpecTHOCTh ApyroH ocoOol JmMHHH (PYHKUHH Ujp. Toh xe - 
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WeM peryAPHOFO MpOOJMKeHHA H3 OKPECTHOCTH OMHOM B OKPeCTHOCTb Jpy- 
roi XapaKTepHCTHKH CJy2KaT HU JBYYIeHHbIe MHHeMHbIe COOTHOLMeHHA (CoOT- 
HOWCHHA CHMMeTPHH) JIA pelieHH uj, Hampumep, aHamHTuyeckoe Mpofod- 
2KeHHe (pyHKIMH WU, H3 OKPeCTHOCTH OTpaxKeHHOM XapaKTePHCTHKH Yo = X 
o6macTtH | B OKPeCTHOCTb JIHHHH Mepexoa Yo = Xo WaeT PaBeHCTBO 


n(y— bo \ Ag teaeR% (Po) Ro-1 (P) dx! = 


Vo 


Vo zs pia 
= M(Yo — yim \ fi to Reg (P) Rea (Po) ax’ — 


Xo 


Vo ae - 
nee \ CO ee SAID IAI EN Cb (12) 


Xo 


2. DyHKnuH Ry, u Ry, paBHble eJMHHWe COOTBETCTBCHHO Ha Maja1oulux 
OTPaXKeHHbIX XapaKTePpHCTHKAaX, MOryT ObITh MOCTPOeHbIl MO 9THM HaudaJIbHbIM 
qauHpim Typca oOObIuHbIMH MeTOJaMH UTepalluh WJM CcTemeHHbIx psAyoB. Mx 
acpPeKTHBHOe BHIYHCJICHHe JaeT BO3MO%KHOCTb NOJYYHTb PasJIOKeHHA TJIABHbIX 
pelleHHi uj, ypaBHeHusa (1) B paBHOMepHO HM aOcOJIIOTHO CXOWALIHeCA PAI 
mo runepreomMetpnueckum cpyHKunam Annena Fy (a, B, 8’, 7; X, Y) (°). 

3. B paccmatpuBaemom caryyae O<a< 1 morapudmMuyeckue ocoOeHHOCTH 
(pyHaMeHTaJIbHBIX pemleHul (11b) ucuesaioT, Korgqa MOJIOc 3THX pellleHHH 
nlomayaeT Ha JIMHMIO Mepexoga. ITo Noka3sblBaeT, uTO mpH O<a~<l Hecy- 
mlecTByeT peleHHi ypaBHeHua (1) c sJorapudmMuyeckKHMH OCOOeHHOCTAMH 
B TOUKaX JIMHHM Wepexoga. Take pellleHuaA NOABAIOTCA TObKOTpH a = + |, 
+2,+3,..., Kora yY = X CTaHOBHTCA JIHHHeH BeTBeHHA MOrapHdMuyecKkoro 
Xapaktepa. Tak, HalpuMep, eciH @ = 1, TO ANA MOMy4YeHuA OOWero HHTerpasa 
Bua (4), a TakxKe JIA MOCTPpOeHHA TylaBHbIX pelleHul ij, ypaBHeHua (1) He- 
OOXOJMMO BOCIOJIb30BaTbCA pelleHHAMH ypaBHeHua (1) 


2 (a, x, y) = [(x’ — x) (y — ¥’)]~-*PR_aje (x' — x, y— x’), 
1 (a, x, y) —(y—x)~%z, (2 — 4, xX, y) ‘ 


2h lim é 7 
a>1 pa] 


4, Tlonyuenubie pesybTaTbl MOryT ObITb MepeHeceHbl Ha JIMHeiHbIe ypaBHe- 
HHA BbICWUMX MOPAXKOB H CHCTeEMbI TAKUX YPaBHeHHH C OAHOM WIM HeECKOJIbBKHMH 


PeryAPHbIMH OCOOBIMM JIMHHAMM. Sacay2KUBaeT BHAMAHHA ypaBHeHHe 
(0 1a) 266 ++ (9b) ae =) 


KOTOPOe ABIIAETCA MPOTOTHMOM H3BeCTHBIX ypaBHeHu Uanmpirnua (°,”). Xapax- 
Tep pa3BeTBJICHHA TIaBHbIX pellleHHuH TaKOrO ypaBHeHHA YCuOMKHAeTCA H3-3a 
MHOFOKpaTHOrO OTPaxKeHHA MaaiolluX XapaKTepHCTHK OT AByX JIMHUM Napabo- 
JIMYHOCTH WH a*iekta HHTepepeHUNH OCOObIX JMHUH. 


Mockosckuli BeyepHHH MeTasuyprnueckuit Tloctynusto 
HHCTHTYT 5 III 1957 
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MATEMATHKA 


A. A. KO3MAHOBA 


NOTEHUMAJIbBHO-TAPMOHHYECKHE ®YHKILMU 
M HEKOTOPbIE HX NPHJIOKEHUA 


(Tpedcmaearcno axademuxom M. A. Jlaepermbesoim 5 IV 1957) 


Tlonatue (PYHKUHH, NOTeHUMaJIbHO-rapMOHNYeCKOH B HeKOTOPOH O6acTH, 
OblulIo WaHo B paOore A. B. Bumagse (1). B stom xe pabote A. B. Buuaz3e 
Aan anasor dopmyst Kouwm fia MoTeHuvasbHO-rapMOHMYeCcKHX dyHKUui 
B IIpocTpaHcTBe Tpex Mu3MepeHHu. B HacTonmeH pa6oTe Ha OCHOBaHHH pe- 
3ysbTaTOB B. K. Vgpanoza (*) nowyyeH anasor dopmysp Koma qua moren- 
I\HaJIbHO-rapMOHHyeCKHX (PYHKUHH B MpoctpancTBe n usmMepeHuH. Ha ocuHo- 
BaHHH 9TOH POpMyVIbI NOyyeHa TeopeMa O CBA3H MexKAY ONOpHok PyHKunek 
BbIMYKJOH OOOMOUKH OCOOeHHOCTeH peryAApHOH Ha OeCKOHeYHOCTH rapMOHH- 
yecKOH (yHKUHH B M-MepHOM IIpocTpaHcTBe H HHAMKaTpHcow pocta accomuu- 
pOBaHHOM Cc He *PYHKIMH. OTa TeopeMa MO3BOJIAeT JaTb MeTOA CYMMUPOBa- 
HHA pPANOB W3 WapOBbix PyHKUMH. Caryyalt n == 3 paccmotpeH B (?). 

by BEKTOpHam YOKE (Lasers Xn) 14 Oh cs sen) la ee a hae el 
Ha3bIBae€TCA MOTCHUMAJIbHO-rapMOHMYeCKON B OOacTH T, eC B STON OOVlacTH 


of of; 

BbIMOIHAIOTCA §=©9yciiopua: 1) divf=0; 2) a = ark IIpH i= sl fee ett; 
i k 

j=1,...,n. Tpotuoe npousBeyenue [abc] BekTOpoB B 1-MepHOM IIpocTpaHcTBe 


OmpeyemAeTCA CJIeYIOULUM OOpasom: 
[abc] = — (bc) a + (ca) b — (ab) c. 


Teopema 1. Ecau f(%),...,%n), 2(%,---, Xn) — nomexuuanono-eap- 
mMonuuecKue QyHKyUuUu 6 OOracmu, codepscawett T + 9, ede s —KYyCo4HO-enad- 
Kan epanuya o6sacmu T, mo 


\ [fing] do = 0, 


ce J 
20e N—eduHu4Holli eeKmop eHelnHei Hopmanu K os. Ecau p— paccmoanue 


mencOy mouxamu M,(x1,.-., Xn) WM (&,.- +5 Sn), On— 6eAUHUNA NoBepxHocmuU 
eOuUnUYHO Caepol, mo 
4 \ 1 € ‘a e (2 aa), 
= rad n (1, 0» Curtang) ey) f (&, ? in) do a 
On Y E ON (ines eeepc ay eee) 
iT i ta) a Ms were ee, (1) 
0 NEOs Ste Sy) las 


20e T’ —o6nacmo, Oonoansiowan T -+- 3 Oo eceeo npocmpancmea. 
2°. Bexrop p (Qe. 7 Pa), Whe Pi oe a Py OF pee Bago! Pas 
HbIM. IIpeqcrasum ero cueqyIOUlMM OOpasom (7): p =p’ + ip’, rage p’ uw p” — 
BeIeCTBCHHbIe BeKTOpHI, i = VW —1. Umeem p’ | p’, |p’|=|p"| =e. Byzem 
CUHTaTb, YTO BeKTOp p’ BBIXOJMT H3 Hayala KoopsuHaT O, Torqa on OyyerT 


OlpeyevieH, eCJIH U3BeCTHa ero qMHa p H HallpaBJIEHHe, KOTOPO€ MO*KHO 
Tal 


OXapaKTePH30BaTb IPH MOMOMULM %,,...., 9, _, — YPJOB cibepHueckOH CHCTeMbI 
KoopyuHaT. BygeM CUHTaTb, YTO BEKTOP p” TOKE BbIXOJMT U3 plete KOOp- 

Pir ee» Pp 7 ) 
yunat O. On JomKeH jexaTb B (n — 1)-MepHom mpocrpaHcTBe Vy7\"' "7-1", 


OPTOrOHaIbHOM BeKTOPy Pp’ (Pp, %,,---,%,4)) H 6yfeT BOHeE OMnpeyeseH 


® Py, 0 » On 7) 
yruiaMH %y,..-, Yn—, CpepHyecKOM CHCTEMbI KOOPAHHAT B Vite ?a-1) Takum 


o6pa3s0M, BeKTOP Pp OHO3HAYHO OMpefeAeTCA 3aaHHeM BeJINYHH P, 9j,..-- 

2 Pn—1 > Sete 2 Laer 

Tlycth cbyHkuua u(x,,..., Xn) perysApHad rapMOHHyecKad BHe HEKOTOPOH 
o6actu D, cojepxalleH Hayao KOOpAMHaT; ¢ — KYCOUHO-rlaqKkaA MOBepXx- 
HOCTb, OXBAaTbIBalolllad BCe OCOGeHHOCTH WU (Xy,..., Xn). 

Paccmorpum (byukiu1o F (p), onpegesenuyo culeyiomumM o6pasom: 


1 
pF (p) = | [grad a (Kis. , Rape 2 ea) Pe aes (2) 
o 
rye n — e(MHHUHbI BeEKTOp BHEWHeH HOPMAN K 9; p = p,i, +...+p,i, — H30- 
TPONMHbI BeKTOP; T= Xyiy +... + Xnin. 

@MyHKUMH U(xX1,...,%,) HM F (p) HasoBemM acCOWHUPOBAaHHbIMH. 
Mynkuna F (p) aBaaetca (yHKUWeH IKCHOHEHIMaIbHOrO THIa; OpeRewHM ee 
VHJMKaTpHcy pocta CJleqyIOWlHM OOpasom: 

7 In |F (p) | 


. kx yale & ” 
HED clientes Pyagian Vor es P, 4) = lim 9 , Tye p= |p| =|p’ |. 
Q> oO 
OnopHok dyHKuveh oOsactu D sapusetca PyHKUAA 
LAC? BRD) 
= max {x, cos 9, + x, sing, cose, +...+*, Sing, ... sing}, 
eu ix ,JED 
ree O<9,< ae npu j=1,...,n—2; 0O<e, ,<2n. 
Teopema 2. Onopnan dynkuyun boinyKAoti Ob0A0UKU ocobeHHOCMeli eap- 
MOHULECKOU peeyAApHOl Ha OecKOHedHocmuU MYHNKYUU U(Xy,..., Xn) CeA38QHa 


Cc uxXOUKaMpucoli pocma accouuuposannoti c nett qynkyuu F (p) coomno- 
WeHUeM: 


K@he 8 Pandey oe SUD TE (Gre nor re ee ee 
Vi, wisies a. Yy—o 
JlelictBuTesbHO, (PyHKUMA U(Xy,...,%,-,) BHe Tunepcdeppi c MWeHTpoM 


B Hayayle KOOPAMHaT payuyca R, sexKalleH WeMKOM B OOsJlacTH ee peryJAp- 
HOCTH, MOKeT ObITH IpecTaBsieHa aOcOJOTHO MW PpaBHOMepHO CXOJAULMMCH 


paoM u3 cibepwyeckux (pyHkuHH r—?H (mp, +3 &); r-PH (mp, —; &) (4) 
WX a (3) 
1 Whew p Wiha 
(=) @, pt? y} (+) S) [Cmy, ee say | (Mp, +; t)+Cm,, ity oft (Mz, a hl. 
p—0 


rye BHYTpeHHAH CyMMa OepeTcH MO BCeM IeJIBIM MM, TaKHM, TO p= My > 
My 
Zh 2 iy. Sn =, 0: 

Passloxenne (3) MOxKeT ObITh 3aMeHeEHO pa3ssOxKeHHeM 


oo 
{ Qi gP 
W(X) +. Xn) = oy Di » b; ; 0 Be 
n es | Ty, oon y Lp . i 
(n—2)o, n—-1,0 4; in—4 n—2 | 
P=0 ii+..+ip =p Die sO Xn 4 r 
Y oP 1 
: k é 2 2 
sta >) De Me inp BS apt maa ) y mes Xn. ea, BO) 
it ..pin_4=p—-1 OM Naas. UPS Wat, eae 


KOspPPHUMeHTbI KOTOPOrO OJHOSHAYHO OMpefesmioTcA pasiox*KeHHeM (3). 
Torga us (1), (2) nonyyum cueqyroulee npeyctaBulenue Jia (byHkunH F (p): 
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BS SPSL a ane pee 


i+ ace +in=pP 
pS 
tf a i r= 
= Si Oi), teny ire Ponty le bie tet Pore & 1 Pn) (4) 
it. tip_y=p-1 
JlokaxxeM, TO cpaBesMBO COOTHOWMeHHe 
4 dV 
W(X) +05 Xn) = ay | Foyer, 6) 
Dodson te, : 
rye Mog era (1 —- 1)-MepHoe mpocTpaHcTBo, OpToroHasbHOe BeKTOPy 
P (0, Py +s Oi =P] =|p"|, r= 4+,i,4+...+.%,i,. Ecm Bexrop p’ 
umeeT coctapssioue p’ = {0,0,..., 0, 9}, To MpOcTpaHcTBO Vie; copna- 
qaet C mpoctpancTBom OX,...Xpn_, HW BeKTOp p” MMeeT cocTaRumionlue p’ = 
AN 2s Xp gr Of, Tae (x1)? .. + (4) = p® Ha. detbpann- (5) nm (6) 
\ e— (Pr) CES Me he (erin Shab ised eel ee dx, cal oie = 
e —oo ° 
(0,...,0 
ee 
n—2 
gn 2 2 r(4y =) 
TF pt? » ADs 
Copepulad BpalleHHe, NOJyuuM, 4TO B OOILeM culyyae 
WEE iy 9 
dV a (> 5 ) 
e~ (Pr) ; n>. (6) 
yPis Py ) ° (ee 


Hcnompsysa (3), (4), (6), nomyuum (5). 

H3 dopmyy (2) uw (5) ccbopmysmMpoBaHHas TeopemMa BbITeKaeT paccyxKje- 
HHAMH, aHaJIOrHYHbIMH TEM, KaKHe MPOBOJATCA Mp OKasaTeJIbCTBe TEOPeMbI 
Ilomma u3 TeOpHH UWedbIxX PyHKUHH (°). 

Caeactsnue. IIpeznonomwum, uTo Bce OCOOeHHOCTH peryJIApHOM Ha Oec- 
KOHeEYHOCTH PapMOHHyecKON (pyHKUHH U(Xy,...,%p) M2KaT B MpocTpaHcTBe 
Xn<ca (a >0). O603Hauum uepes H pacctosHHe OT MVJIOCKOCTH X,=a@ jo 
BbINVKIOH O6ONOUKH MHOMKeCTBA 3THX OCOGeHHOCTeH. MmMeeT MecTO paBeHCTBO 


HM =o-——" sup’ “A (0; 2.20). Uy 2. Une) 
Y1,---»Vp_—9 
A —wuyuKaTpuca pocTta accOMMMpoBaHHOH Cc u(xX,,...,Xn) pyHKkuun F (p). 


3°. TIpou3peqa B cbopmysie (5) mpeoOpasoBpanHe OOpaTHbIxX paj\MyCOB-BeK- 
TOPOB, MOJy4HM: 


a { xy Xo xy \ sé 
Nii, Sal gure ag Sa ae Vea ee 
loa} 
\' . € me . 
a >) gt >; [Qin,,....mp—o H (Mp, +; é) + Aing,...,t%py ofl (Mr, way = 
p=0 P=My>M,>...>Mp_9>0 
f { a7 0) av ae 2 
a ne ye \ F (p)e ip ee = hee ee) 
n—2_. 2 ae: (P1)-+1 Py —4) 
Of x r( 5 ) Vea pe 
@Mynkuna f(xy,...,Xn) peryApaad, PapMOHHYeCKaH B OKpeCTHOCTH Ha- 


Yalla KOOPAHHaT, pA B (7) CXOMMTCH BHYTPH runepcepbl C UWeHTPOM B Ha- 
Uh) 


yale KOopiuHat O, mpoxogsumel vepes Oumx«Kaluryio K O ocobylo ToOUKy 
cpyHKuHH f (%4,..-,Xn)- 

Ha3osem Touky M(r, ¢4,...,,-1) TOUKOM CYMMHUPyeMOCTH paA- 
ya B (7) Merogom (J’), ecu uuTerpan B (7) CxoquTCa B 9TOH TouKe. O6- 
wacTb CyMMHpyemocTH T paga B (7) MeToyqom (J’) MoxKeT ObITh MocTpoeHa 
aHaJIOrHuHO TOMY, KaK CTPOHTCH BHYTpeHHAA OOMacTb MHoroyro/bHHKa Bo- 
pein pH cyMMupoBaHHH meToqom Bopesia (B’) pafop qua PyHkuUMH OHOM 
KOMIIeKCHOH MepemeHHoH. Mmenno, nyctb Wt — coBoKyNHOCTb BCeX OCOObHIX 
Touek P cbynkuun f(x1,...,Xn). Torgia o6sacTb CymMMupyemocTH T aBsaeT- 
CH COBOKYMHOCTbIO BCex ToUeK M, sexKallHxX MO OfHy HM Ty %e cTOpoHy (Cc 
HayaJIoM KOOpyuHaT O) OT KaxfolH runepnocKkoctH Qp, Mpoxogsmel yepes- 
P nepnenqukyaapHo wyuy OP. 

Ecam rpaHuua o6mactu T ectb o u T’— oOsacTb, qonomHsoujan T +o 
lO BCero MpocTpaHcTBa, TO cCMpaBeqNHBO CJeyloulee MomomKenue: psHO (7) 
He Cymmupyem memodom (J’) Hu 6 OOHOLL mouKe ob6nacmu T’. 

V30xKeHHOe CylejlyeT 43 Toro, YTO OOJIacTh JT MouJyuaeTcA M3 OONAaCTH 


T*, orpaHuyeHHOH MOBepxXHOCTbIO C ypaBHeHweMm rf = K (4,...,%n-1), Tae 
K (o,..+;%n-1) — ON0pHad yHKUHA BbINyKJIOH OOo0UKH OocobeHHocTel 
(PYHKUMM U(Xy,...,%Xn), MPHMeHeHHeM K TocJIeqHeH MpeoOpasoBpanHua oOpar- 


HBIX PpaHYCOB-BeKTOPOB. OG6slacTb »%e T* MOX%KHO paCCMaTPHBaTb Kak Teope- 
THKO-MHOXKECTBEHHYIO CYMMY THMepcdep, MOCTPOeHHBIX CJIeqyIOWLHM OOpa3soM: 
Kaxkjlad oco6aa Touka M cbyHkunn u(x%,...,X%n) COeCAHHAeTCA Cc HauyaJioM 
KOopyuHaT O wu cTpouTca rumepcdepa c AHametpom OM. 

Ha ocuopanun (2) uw (3) quad n=3 MoxHO (7) IpeoOpa3s0BaTb K BUY 


1G Yy, z) = My rn > ape | (cos 0) eime — 
n=0 


m=—n 
H co 2T og , ( 1)” 
= —tf\ N\V¢npn QV Se Pere ee ee 
=a (\ Dae y ae (cos 8 + isin 4 sin 9) y 
0 0n=0 a 


x [Qnmei™l2+¢) (i COs v == l sin 6 == COS ) sin tb)” 4- 
ot Anmeimnl2+9) (¢ cos v bE isin 6 + cos 4 sin p)] ay} dt; Qn(—m) ee (8) 


4°. Ucxoxa u3 cdopmysr (1), swerko MepeHecrH Ha WpocTpaHcTBO nm u3Me- 
peHHH BCe OCHOBHBIe MoOJIOKeHHA, pasBuTbie B padote A. B. Bunagse (*), 


Ha OCHOBaHHM Yero, Kak 9TO Jledaer A. B. Buuay3e, MOxKHO, HallpyMep, m0- 
JIYYHTb pelWieHHe HHTerpadbHOrO ypaBHeHHA: 


Tt. pee Oat dnd glee : 
\\\e =a) Gat eC Se 
Uckomana dbynkuua p(x, y, Z) ecTb 


co 


ps» = \\ \e—a a 


IIpH sToM cuntaem, uTo cbyHKuHH p(x, y, z) u f(x, y, Z) TaKOBBI, 4TO 
HecOOCTBeHHbIe HHTerpasibl CyllecTByI0T. 


OT a Oe 
oe “OND mot 


Aj = 


YpasibcKHit TocyapcTBeHHbIli yHuBepCcuTeT Tlocrynuuio 
um. A. M. Toppxkoro 4 IV 1957 


UWMTHPOBAHHAS JIATEPATYPA 
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Ycn. MaTeM. Hayk, 11, B. 5 (71) (1956). 3 A.A. Ko3mMaunosa, JAH, 113, 6 (1957). 
4A. Erdelyi (ed.), Higher Transcendental Functions, 2, N. Y., 1953, p. 240 — 241, 
243. *° S.Bochner, Vorlesungen tiber Fouriersche Integrale, Leipzig, 1932. 6 IT.H. 
Batcon, Teopna 6ecceresbix dbyHkunii, u. II, WI, 1949, cTp. 422. 
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Aoxrnann Akanqemun nayx CCCP 
1957. Tom 116, N 2 


MATEMATHKA 


M. M, JIABPEHTbEB 


O NPHHUMME MAKCHMYMA PEWEHUN 
CHJIbHO QJIJIMTITHYECKHX CHCTEM BTOPOrO NOPAKA 


(IIpedcmaéaeno axademuxom C. JI. Co6caesum 9 IV 1957) 


IIpHHuun MakCHMyMa urpaeT OOJIbLIyIO pOJlb B M3yYeHHN pellenul samuI- 
THYeCKHX ypaBHeHHH BTOporo MopsyKa. Pewlenua Ke 2IMMTHYeCKHX ypaBHe- 
HH BbICLIMX MOPAAKOB, Tak Ke Kak H PellleHHA IIMMMTMYeCKHX CHCTeM, Kak 
H3BeCTHO, He yJOBJIeTBOpAIOT OOLISHOMY MIPHHUMMy MakcHMyMa. Ojuako, Kak 
G6yeT MOKa3aHO HMKe, PeWICHHA CHJIbHO 9JVIMMNTHYeCKHX CHCTeM BTOpOrO T10- 
PpAKa yOBJIeTBOpAIOT HeKOTOPOMy HHTerpaJIbHOMy MpHHUMWy MakCHMyMa. 

Vrak, tlyctb k-mepHp BeKTOop u(x, tf) yROBMeTBOpHeT CHJIbHO 9JIMITH- 
yecKoH cucTeme 


ai Auge at ze De uaa 45 == 0), (1) 
Bektop wu onpefemeH B UwnHaHHApe x60, O<t</ u oObpamaerca B HyJb 
Ha rpaHuue ©; A;;— NOCTOMHHbIe CHMMeTPHYHbIe MaTPHIIbI; ¥ — N-MepHbIit 
BeKTOP. 


Ilokaxem, uTO HuHTerpad (2 (x, t)dx focTuraeT MakCHMyMa TOJIbKO Ha 


rpaHuue oTpesKka [0, J]. 
Ilyctb \ a (x, t)dx = f(t). Luddepenunpysa yuu f(t), nomyyuM 


Q 
f(t) = 2\ urdx -- 2 \ upd. (2) 
B cuay (1) i ¢ 
{ uujdx = — \ (u > Agi ior a 3 Ail Seas: aa Ox he a 
Q fa) i=1 i,j=1 
< : Ol Ou 
aie \ By (Avi = ; Ox; on sia ; (A ij ee ’ 2) ales 
Q i,j=1 

H, 3HauHT, 
Pi) = 2 | sm Sines Ux;) 4 (Ajjux;, Ux) |e (3): 

i=1 i,j=1 


Vis ollpegqeseHu CHIbHOM QJMHNTHYHOCTH CueqyeT, YTO MOMBIHTerpasbHoe 
BbIpaxKeHHe B WpaBoli vacTH paBeHcTBa (3) HeOTPHIaTeJbHO, HU, Cw/eqOBa- 


TeJIbHO, 
[” (t) > 0. (4) 
17h 


V3 nepapeucrsa (4) caeqyet, uTo Ha oTpesKe [0, /] d@yHkuna f(t) yqoB- 
JIETBOpAeT HepaBeHCTBY 


P(t) <f(0) + FE, 


oTKyjla H Noyyaem C(popMy JIM pOBaHHbI IIpHHUWN MaKCHMyMa. 

B cayyae CHJIbHO 2sJIMIITHYeCKOH CHCTeMEI BTOpOro NopAAKa Oovlee OOue- 
rO BHJla WM C HepeMeHHbIMH KospPpvIMeHTaMH MeeT MecTO OOOOMIeHHEIH 
TIpHHOMN MakcHMyma. MmenHo, HMeeT MeCTO CJIefylollad Teopema: 


Teopema. ITycmo k-mepnoiti eexmop u(x, t) yoOosremeopsem cucmeme 


6 yuauHOpe x EQ, O<t<I u oOpawaemca 6 KYA’ HA epanuye Q. 
OmxocumeroxHo mampuy A, B,C npednoaaeaem, 4umo: 
1) mampuyo A cummempu4dnol u yooeaemeopstom ycaoeuro /lunuuya, 
MaK 4MO BO 6CEM 3AMKHYMOM YUAUHOpPe Umeem mecmo HepaseHcméo 


| A Gilg ty Alls thesia [atemat leet lettered ay 


2) mampuyot B, C cymmupyemol no @ecem k-mepHoim mMHoeoodpa3suAm u 
OePAHUueHbl, MAK UMO BO BCEM 3AMKKYMOM YUAUHO Pe 


I By <he, [Cas 


3) cucmema (5) CUAbHO JAAUNMU4HA, M. e. OAA MN0b6l1X OelticmeumeAbHOIX 
R-MePHbIX BeEKMOPOB =, N3,.-+,%n BO BCEM 3AMKHYMOM YUAUHOpE 


n 


24+ Maat a) + Sonny > «|e? + Shah 


i=1 Pf i=l 


bo 
Eile 


(, U & — nocmosAHHole). 

Toeda cytwecmeyem makoe h, 3aeucaiee moAbKO OM nocCMOAHHOLX h, « U 
uucen k, n, umo npu amb6om ty, OX< ty SIl—A, u sn6om t, tp<t<it+A, 
uMmeem mecmo HepaeeXcmeo 


\ 2 (x, 1) GH 2 max \ U2 (NTS ax, \ u(x, ty +A) of : 


Q Q 


Hi3 chopmyMpoBaHHol TeopeMbl cpa3y CuleyeT CMHCTBEHHOCTL pelieHHsa 
sayaun JIMpHxue [vin cucTembl (5) B ROcTaTOUHO MaJIbIX OOmacTAX. 


Mockosckuii rocyapcTBeHHbili yHHBepcuTer Tloctynuo0 
um. M. B. Jlomonocospa 14 III 1957 
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Jokaaqn Akagemun nayx CCCP 
1957. Tom 116, Ne 2 


MATEMATHKA 


A. J]. MbILUKHC u A. 9. JIENMH 


OB OMPEJEJIEHHM OBOBLIEHHbIX ®YHKUMA 
(ITpedcmaeagno axademuxom C. JI. Co6oaeseim 81 V 1957) - 


Tlonatve o606mjeHHOM dyHKUMN ObIO BHepBHle BBeyeHO C. JI. Co6doue- 
BEIM (*,”) KaK JIMHeHHOrO (yHKIMOHaa B MpOCTpaHCTBe KOCHOBHBIX yHKUMit». 

B HacToalllee BpeMaA HMeeTCH PA NOAXOMOB K OMpeseneHuio oOo6meHHOL 
@yHKuuH (cM., HampuMep, (*°)). Lemb sro 3ameTKH — ucxoya U3 ompeje- 
geHua Mukycuuckoro — Kopezrapa (°), aTb oOulee onpeyemenue pa3MUHDIXx 
KaccOB OOOOMIeEHHHIX (PyHKIUE. 

Kuaccom oleHok %Y% OyjeM Ha3bIBaTb MOOy!I0 COBOKYMHOCTb HeoTpuua- 
TeJIbHBIX (PYHKUHH (BCe paccMaTpHBaemble (pyYHKUMH CUMTAIOTCA BeLeCTBeH- 
HbIMM WM HelpepbIBHbIMH Ha OCH —oo<_x%¥<( oo), OONafatonlyo cule_yiouyuMH 
CBOHCTBaMH: 

1) ecu 0 < m(x)<m, (x) EM, To m(x) EM; 

2) eCHH (x) EM u mmy(x) EM, To my (x) + ms, (x) EM; 

Do) IC Oy 

4) ecanm m(x) EM, To max m(tx) € M; 

0<t<1 
5) ecm m(x)@M, ro | x} a(x) EM. 
_ TIyerb 3aqaH Kaacc oueHoK YM. Byyem ropoputTb, ato mocweqoBaTewb- 
HocTb (pyHkunh F,(x) (n= 1, 2,...) M-nouru paByomepHo cxoguTca K 
yHkunn F(x), uw mucatb F,(x) >F (x), ecm sTa MOCJeAOBaTebHOCTb CXO- 
qutca K F(x) paBHOMepHO Ha KaXKJOM KOHeC4HOM HHTepBasle WH IpHTOM 


Spy tin (Xl Ce. 


TlocmegopatTesbHocTb f dbyHKkuHh f = {fnr(*)} HaspiBaerca M-bynyqameu- 
TaJIbHOH, eCIM cytlecTByeT metoe k>O wu M-nowrn paBwo cxo_amasica 
TOcIeOBaTeIbHOCTh Ak pas HelpepbiBHO AudpepenuMpyemblx (dyHkune 
P == {F,,(x)}, Wat KOTOPEIX F(x) = fa(x) (n=1, 2,...) (um, 8B 6onee 
KpaTKoH 3anucu, FF) = f). 

Bygem ropoputTb, To Be IW-PyHaMeHTaJbuble MocsMeqOBaTeMbHOCTH 
f = {fn(x)} 4 o = {on (x)} M-akBuBaJeHTHBI, ecu cymlecTByeT wWetoe k > 0 
MW mocmeqopatembHocTtu F = {F,(x)} u O = {D,(x)}, qua KoToppix Fl) = fF, 
MO”) =o, Fp, (x) — Dz (x) ee 


BregenHoe nmouaTue IN-9KBUBaJIeHTHOCTH CHMMeTPHYHO, pedleKCHBHO H 
TPaH3HTHBHO; 3HaYHT, COBOKyMHOCTh BcCex M-PyHaMeHTaJbHbIX MocJeqOBa- 
TeJIbHOCTeH pacnayaeTca Ha Ksiaccbl W-9kKBUBAJIeHTHOCTH, KaxXKbIM HS KOTO- 
pbIX H MpeyctapsseT co6ol, mo ompesenenmio, M-oSobmlenHyio yHKIHIo 
B cmpicuie Muxycuuckoro — Kopepapa. MnoxkecTBo sTHX OOOOIIeHHBIX (yHK- 
mui (cumBon SN mbt GyfeM onycKaTb) O603HaYMM Yepes Myp. To onpeje- 
jleHve TepexogquT B ompeyenenue MuxycuncKoro — Kopepapa, ecau 3 mpey- 
cTaBaneT COOOM COBOKYUHOCTh BCeX HeOTPHUAaTeIbHBIX PYHKIMH. 


Ecan f€ Mop, G€ Mg, TO non af +B, MO onpesenenuio, MOHHMaeTCA 


o6o6muleHHad (byHKIUHA, COfepxKalan af + Bp (FEF, e&¢). Takum oOpasom, 
MHOxecTBO Mg, mpeppaliaeTca B JIMHeMHOe MPOcTpaHCcTBo. 


eH 
2 JIAH, vr. 116, Ne2 


Jlio6aa o6o6meHHad dbyHKuuA | € Mgp coqepXUT MOCMENOBaTeIbHOCTh ©, 
COCTOALLYIO H3 GOecKOHeYHO fudiepeHuMpyeMbIX (byHKUMH; MO oMmpesedennio, 
Oj, MpoHsBo,yHou po? (i=1, 2,...) monumaetca o606uleHHad dyHKUMA, 
cojepxkamtaad a), 

Ecum f(x) —byHKuus, AA KOTOpOH NocNeqoBaTembHOCTh {f (x), f (x),.--F 
(byHaMeHTaJIbHa (Tak OyjeT B TOM H TOJIbKO TOM CJIy¥ae, CCIM CyllecTByeT 
enoe k>O u k pas HempepbiBHO Auppepentupyemax cbyHKkuua F(x), WA 
KoTopon | F(x) | EM, FY (x) =F (x)), To nox f MoHMMaeTcH OOOOMeHHaA 
(PYHKUHA, COfepxalllad STY NOCMeLOBaTebHOCTb. TeM CaMBIM OllpejeJiseTca 
B3aHMMHO-OJHO3HaYHOe OTOOpaxkeHHe JIMHeliHoro mpoctpaHcTBa Cg, Takux 


cbyHkuun f(x) Ha NoxAUpocTpaHcTBo Cop mpoctpanctsa Mgp. 


OtTmeTHM HeKOTOpple cBOlicTBa O6OOmeHHEIX dyHkun. [9 = B TOM 
M TOJbKO TOM cayyae, ecmm cbyHkuua f(x) / pas HempeppiBHO uddepex- 


uupyema u f(x) =9(x). Ecam f’ = F, To 
ae 
F=\Fmda+eé, 
0 


rye C — HekoTopaa nocTrosHHas. 
Jlwo6aa o6o6mleHHad PYHKIMA MpeycTaBHMa B BHJe IIpOHSBOAHOM HeKOTO- 


poro nopxyKa oT oGo6menHOK pyHkuHH H3 Cg («Teopema IBapma»). 
OnpeyesieHHe CxXOJMMOCTH (CHJIbHOM) B IpoctpancTBe Mgy BBegeM Tak xe, 
cnenys Muxycuucxomy. Ecan fp € Mg, (4 = 1, 2,...) U jé My, TO Oyyem 
nmucaTb, uTo fnz—f, ecu JIA HeKOTOpOrO uetoro Rk>O cy- 
mectByloT dyHkuwn Fr(x) (n= 1, 2,...) mM F(x), Aud  koTOppix 


A 


Fn (x) > F (x), F® =F, (n=1, 2,...), FY =f. Ecm fn f, To 
mM 


fn—}’. Tlognpocrpaucrso Cp BCIOLY IOTHO B Mgp. 
Bpejlem Tellepb COBOKYNHOCTb Ogy «IN-OcHOBHBIX (yHKUMH» s(x), OecKo- 
HeyHO JuddpepenunpyeMbIxX HW TakHx, uTO s")(x)m(x) + 0 (k=O, 1,...) 
|x 


|> co 
Mp smo60om m(x)€ IM. OuepuqHo, uTO Og, UpescraBaaeT coOok suHelHoe 
MpOCTpaHCTBO (OTHOCHTEJIbHO OOBIYHBIX JeHCTBHM). 
Ecmm FE My, f= F™, |F(x)|EM u s(x) E€ Og, TO unTerpan 


(s, J) =(— 1)" | sa) F @)dx 


CXOJUTCH HW 3aBMCHT ToubKo oT f u s(x), a ecm fi TORS; fn) —>(s, f). 
mM 


OnpeqenuM CxO,MMOCTb B TpocrpancTBe Ogp, cuuTad, 4TO Sp(x)—>s (x) 
(Sn(x) € Og; n= 1, 2,...;8(x)€ Ogp), ecu qua mo6oro k= 0, 1,... no- 


I 
CJIEQOBaTeMbHOCTh sy? (x) cxogqutca xK sl) (x) paBHoMepHo Hu ecu 


| (k) AJ 

m(X) SUP | Sp CaN Frcs Q quid m060H oneHKH m(x)€ M. (B cayyae, korgza M 
n x|> © 

COCTOHT H3 BCEX HEOTPHIAaTe/IbHBIX (yHKUMH, NpocTpanctBo Ogp coprayaer 

C MpocTpancTBoM uHuTHEIX dbyHkuMh no MWsapuy; Uleapu (*) u VW. M. Ten- 

dang u T. E. Ulunop (4) paccmarpupam taxxe HEKOTOPble ApyrHe KOHKpeT- 

Hbl€ TIpOCTpaHcTBa OCHOBHBEIX dyHKuUHi.) 
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BpeyeHHoe MOHATHE CXOMMMOCTH NIpeyctaBaeT codoit cma6ylo CXOMMMOCTb 


OTHOCHTEJbHO CKaJIApHOrO MpousBeyenus (s, f), 0 YeM TOBOpUT culeqyroulaA 
Teopema. 
Teopema 1. Iycmb sy(x)€ Og, (n= 1, 2,...), s(x) €Ogn. aa moeo 


umobol OAR s060ti ob6obweHHoli mynkyuu f E My 
(Sn, f) =8s Ds 


mM 
HeEOOXOOUMO WU OOCMamo4HO, uMObOL Sp, (Sy )i 
CxassipHoe mpousBeyenie (s, f) JlaeT BO3MOXKHOCTb BBECTH B MpoctpaH- 
cTBO Mgy Hapafy c CHJIbHOM CXOMMMOCTbIO Tak7Ke H CwlaOylo: HMeHHO, pH 


ane My, (n= 1, 2,.. \) f € Mg, Mbt OyqeM c4uHTaTb, TO In fs 
ecam (Ss, fn) >(s, f) AA MoGoH pynKun us (x) € Ogp. Ecru fn—>f, 10 fr}. Or- 


CJI 
MeTHM, 4TO CJIaObIN peje eqMHCTBeHeH. 


CkaJIspHoe mponsBefenue (s, f) MpeacTaBneT co6OM sMHeHHBI HenpepbiB- 
HB (PyHKUMOHa. Oka3biBaeTCA, YTO JPYrHX JIMHeMHbIX HempepbIBHBIX (yHK- 
WMOHasIOB B MpocrpancTBe Mgp Her. 

Teopema 2. Jlm6oti aunetinoli HenpepoleHolti OMHOCUMEALHO CUALHOL CxO- 
Oumocmu gyxxyuonan k(f) (f €Mgy) npedcmacum 6 eude (s, f) OAan HeKo- 
mopou dynKyuu s (x) € On, Komopan onpedeasemca oONO3HaLHO no opmyze 


af as OE Ga. 
s (a) =1/,k ((@—@) + |x—@)") (wo <a<oo). 

Ota TeopeMa yCTaHaBJIMBaeT eCTeCTBEHHOC B3aHMMHO-OHO3HAYHOe COOTBET- 
CTBHE Mey MPOCTPaRcTBOM JIMHEHHbIX HeMpepbIBHbIX (PYHKIMOHAJOB B MIpo- 
cTpaHcTBe Mgp 4 NpocTpaHcTBOM OCHOBHBIX (yHKUM Ogr. Ono mpescTaBuserT 
CcO6OH H30MOp(H3M OTHOCHTeJIbHO JIMHEHHBIX ONlepallui, a ecM MpOH3BO,HYIO 
oT ~yHkuHoHaua k(f) onpesemuTbh mo (bopmyue k’ (f) = —R(f’), TO wu OTHO- 
CHTe€IbHO JtMppepeHunpoBaHuA. Ec B TIpocTpaHCTBO JIMHeHHbIX HelpepbiB- 
HbIX (PPYHKUMOHAIOB B Mgpy BBecTH Cula6y!O CXOJMMOCTb, TO yKa3aHHOe COOT- 


BeTCTBHe OyeT COXPaHATb CXOJMMOCTD. 
Iloq mpocrpanctsom IIpapya Sgn OyeM MOHHMAaTb COBOKYIIHOCTb JIMHel- 


HbIX HeIPePbIBHBIX (PYHKIMOHAJIOB B IpocTpaHcTBe Ogp, IIpHueM 3Ta COBO- 
KYNHOCTb CcHaO2KeHa OOBIUHBIMH JIMHeEMHbIMH JeHCTBHAMH, udpPpepeHuApoBa~ 
Huem 10 d@opmyvie T’ (s) = — T (s’) (s (x) € Ogy) Hu cabo CXOAMMOCTHWO. | 
Teopema 1 noKasprpaeT, §4TO pH (buKcupoBpanHom f € Mg cKasApHoe 
TIpovsBeyenue (Ss, f) mpencrapaser co6o# smueitupit HenpepbIBHBIi dynaK- 
UHOHaJI B MpocTpaHcTBe Ogp, T. e. QJIeMeHT MpocTpancTBa Sgpy, KOTOpbIii MbI 
o6o3sHauuM uepes f*, Tak uo f*(s) =(s, f). Ito coormomexnne onpejenaer 
ecTecTBeHHoe oTOOpaxKeHHe mpoctpaHctBsa Mg, Ha no_mpoctpaHcTBo My 
MpoctpancTBa Sgp. ITO oTOOparxkeHve BSaHMMHO-OJHOSHAYHO HM MpecTaBsAAeT 


co6oH H30MOpdu3M OTHOCHTebHO JIMHeHbIX JeHcTBuH M OMepauuu ucpde- 
peHi\HpoBaHus. Kpome Toro, 9To oTOOpaxkeHve HeMpepbIBHO, TaK KaK CXOJH- 


MOCTb PSs paBHOCHIbHa CXOJHMMOCTH fa—f. UpocrpancrBo Mgp COCTOHT 
CJI 


M3 BCeX (byHKWHOHAaIOB KOHeYHOrTO NopsyKa, T. e. QYHKIUMOHaIOB Buga 
T)(s) (k= 0, l,...), THe 
gy) = | F (x) s(x) dx (|F (x)|€M). 


—oo 
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ByjleM roBpopHTb, YTO Ksacc oueHoK SN umeeT cueTHbI Oa3vc, ecJM 
CYIeCTByeT NOcseJOBAaTeMbHOCTh Mm; (x)EM (i = 1, 2,...), WIA KOTOPOH Jio- 
6aa oueHKa m(x)€M ne npeBocxog_uT m;(x) Waa BcexX x €(— oo, oo) IpH 
HeEKOTOpOM i=l, 2,... 

Teopema 3. Ecau ® umeem cuemuoul Oasuc, mo My = Syp- 


Takum o6pa30M, Mp HasIM4HM B Kslacce OLeHOK CyueTHOrO Oa3Hica Kax- 
joe u3 mpocrpancTB Mgy u Oyp H30MOpcHO MpocTpaHcTBy JIMHeHHbIX HeMmpe- 


PbIBHBIX (pyHKIMOHaJIOB B ApyroM. 
B cayyae HaMuua cueTHOrO 6a3Hca, BBOLA HOpMy, MOXKHO MpeBpaTHTb 
mIpocTpaHcTBO Oyp B CU¥eTHO-HOpMMpoBaHHoe JMHetHoe mpocrpaxcrBo. (B 


9TOM Cyly4¥ae HpocrpaHcTBa Ogy HW Sgp CTaHOBATCA YACTHbIM CyIyyaem Oodee 


LIHMpOKOrO Kslacca MpocrpaHcrs, u3syyaBueroca HM. M. Penppangom ul. E. Wu- 
JOBLIM (He ONy6HKOBaHO).) Ilomb3yxaicb TeopeMOH 3, MOKHO ObIIO Obl MOJy- 
YATb TeopembI | u 2 pH NOMOMLM OOLLeH TeOpHH C¥eTHO-HOPMMPOBaHHbIXx 
JIMHEHHBIX IIpOCTpaHcTB. 


X apbKOBCKHit Tocrynuao 
aBMalMOHHbIM HHCTHTYT 27 X 1956 


WHTHPOBAHHAA JIMTEPATYPA 


1C. JI.Co6oaes, TAH, 8, 291 (1935). *?C.JI.Co60aeB, Mate. c6opu., 1 (43), 
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dang, Tl. E. Wusaos, Yen. matem. nayk, 8, 6 (58), 3 (1953). 5 A.Muxkycuuckuth, 
Bion. Tlompex. Axag. Hayk, org. 3, 8, Ne 11, 587 (1955). = ® J.G.Mikusinski, Fund. 
Math., 35, 235 (1948). 7G. Temple, J. London Math. Soc., 28, 2 (110), 134 (1953). 
8 G.Temple, Proc. Roy. Soc., (A), 228 (1173), 175 (1955). ® J. Korevaar, Nederl. 
Akad. Wetensch. Proc., (A), 58, 368 — 378, 379—389, 483—493, 494—503, 663—674 (1955). 
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MATEMATHKA 


WM. W. NATEWKMA-WANUPO 


HEKOTOPbIE BOMNPOCbIi FAPMOHHUYECK OFO AHAJIN3A 
B OWHOPOJHbIX KOHYCAX 


(ITpedcmaenexo axademuxom M. A. Jlaepenmvesuim 8 IV 1957) 


Hactoastlaa pa6ota NocBatlena o6oOmleHMIO MH yTOUHeHHIO OfHoli cbopmy- 
Jbl Surena — Maaca—Cea6epra, HMelouleH BaxkKHOe 3HaueHHve B TeOpHH 
payos Jiupuxue. 

YcJIOBUMCA KaxKJOM BeljecTBeHHOH CuMMeTpHYecKOH mMaTpune Y = (Yyps) 
p(p + 1) 

> 


NOpaAyKa Pp CTaBUTb B COOTBETCTBHE TOUKY fl = -M€PpHOrO eBKJIAJIOBa 


IIpOcTpaHcTBa C KOOPAHHaTaMH Yrs, RX S. COBOKYNHOCTS NOJORKUTEMbHbIX 
MaTpHU, T. €. MATPHIL C MOJOXKUTEIbHBIMH COOCTBCHHBIMH 3Ha4eHUAMH, OOpa- 
3yeT HEKOTOPbIM BbITYKJIbIH OHOposHHI * Konyc V. 

Suresib ycTaHOBHJ dopmysly (7) 


\ SED) |Y peas dY — xP? -D4p (s)ivasl: (s os a | T ae 
4 
dy =|] dys () 


k<s 


(s¢(A)—caeq mMatpuubt A; |A|—onpeyenutemb MatTpnup A). 
Maac Hates o6o6mjeHue cbopmybl Surensa (?) 


( rege iy (Y) | Y ee AV = 
Vv 
Sem POUEy (Sawa) a (swe ye (Tee) (Dyan, (2) 


rye u(Y)—orpanwyennoe pellieHHe BBejeHHol Ce6eprom (?,4) CcHCTeMbI 
ypaBHeHuH B UaCTHbIX MpOM3BOJHbIX 


(o(¥ ge) +o )u(Y¥)=0, k= 1,2,..47, (3) 
rye 
O/OY = (uv 9/OYy»); Cup = 1) Cuv = */e (HF). 


Metoy Maaca OCHOBaH Ha JIOBOJIbHO CJIOMKHbIX BbIGHCJICHHAX HW He JaeT BO3- 


MOMKHOCTH HaliTH CBA3b M@XAY Y1,--+ Tp Hoda Ape 
B nacrosmet 3amerKe jlaeTcad mpocTroe foKa3aTesbcTBO (opMywJn (2) u 
HEKOTOpbIX ee COOSMEHUH, MOsBOJIAIOULee ZQPPEKTHBHO HAaWTH 11, Ya,--+s Tp. 


J[ucbdbepeninasbuble OMepaTopbl 3 (Ya/ay)* MepeCTaHOBOWHbI C omepaTo- 
pamu yBwxKenun Tri (Y)=f(R’YR); cuekya TepMMHOMOrHH, MpeNOKeHHOK 
VY. M. Teapdanjom (°), Mbt OyweM ux HasblBaTb T APMOHMYCCKUMH 
omnepatTopamu. CoBokynuocTb Bcex (pyHKHMH, yOBJIeTBOPHAIOWAX CHCTeMe 
ypapHenuli (3) c (puKcMpoBaHHbiMH \y,..., Ap, o6pa3yeT MpocTpaHcrTsBo, 
B KOTOPOM JlelicTByeT HeKOTOpoe MmpeycTaByieHHe TpyNMbl BCeX HEeBbIPOAKAeCH- 


*Konyc wasbipaeTcd OQ HOPOAHDIM, ecH rpynma ap PuHHEIX mpeo6pasopannit, 
NepeBowAWHX ero B CeO, TpaH3HTHBHa Ha HeM. 
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HbIX BelLeCTBCHHEIX MATpH WOpAyKa p. ITO mpescTaBsenve, BOOOUe TOBopsA, 
HempHBotuMo. Tlompsyacb 9THM (haKTOM HM OHO TeopeMor Boxuepa, Jlerko 
BbIBeECTH (2). 

VuterpasibHbli olepatop 


Gi = \ ome (Y) | Va peas dY (4) 
V 


mlepecTaHoBoueH C ONepaTopaMH Tp, HU, CJIeOBAaTeJIbHO, mo6an (yHKUHA 43 
HeMPHBOJHMOrO MpescTaBJeHHA ABJIAeTCA COOCTBeEHHOM yHKiMelH IA Hero. 
Jlerko mpoBepHTb, TO BMecTe c u(Y) dyHKuna u(Y)|Y | rakxe saBiAeTCA 
co6cTBeHHOM (pyHKUMel HHTerpaJIbHoro onepaTopa (4) ¢ COOCTBeHHBIM 3Ha¥ye- 
HHeM, 3aBucauiuM oT Ss. IlosTomy 


\ eT), (Y) | Y eas Av =6 (s) u Wiees | ie eke (5) 


V 


p 
V3 teopempr Boxnepa (*) BbiteKaer, uro G(s) =A” if T (s — yr). 


k=1 

Buspoyx dopmMysap (2), NO3BOMHWMAH yCTAaHOBUYTb CBA3b 

MEXKITY Yo--->%p H Ay,---, Ap. Uapecrno, aro cpequ pemlenui (3) Bcerga 
WMeeTCA (pyHKUMA Bua 

hy. Ap (o4 
an P 
Cae o en ) SN NG ee (6) 
rye A; = gy, A, = He ie ., ~-TMOCJe(OBaTeJIbHOCTh TsIaBHbIX MHHOpPOB 
421 422 
MaTpHiip! Y. CoOcTBeHHbie 3HaveHHA Ay,..., A, ABJIAIOTCA CHMMeTPH4eCKHMU 


(byHKuMAMM OT 6; = % +... + Mp, Bag = he +... + hp — Th, «ws, Bp ap 
elo = DC): 
Tlombsysicb STHM OOCTOATeJbCTBOM HM chopmMysok (14) 43 paOornr Maaca (?), 


MOXHO BBIIHCaTb ABHOe BbipaxkeHwe )y,..., A, yepes B,,...,8,. Mb He 
IIPHBOAMM ero, Tak KaK CUHMTaeM, 4TO HaHOoJIee eCTeCTBEHHbIe TapaMerTphl, 
Sajlarollive TpescTaBsienve, CyTb fy,..., By. 
Mobi oKaxKeM, YTO HMeeT MeCTO (opMyvia 
—o(T) —(p+1)/2 -1 
\ (2 ( Cee (Y) | Y| 4) dY = Graig, ory % plat sons x p (T H's 
Vv 
; (7) 
Goa city = TPPMIL (83)... T By). 


OOosHauuM yepes K rpynmy Bcex maTpult Q, Bce aJIeMeHTH! KOTOpBIX 
HMXKe TlaBHOH J\MarOHaJIM PaBHbI HyJIHO, a QJICEMCHTbI, CTOANMe Ha riaBHol 
MaroHnaJIM, NOJOXKUTebHEI. SIcHo, 4TO 


Catan erty (OO) = ri aah ie Js RET S2-. at: 


Pe gy, Jo,+- +, Jp — AMarouadibuple aIeMeHTH Q. 

Kak uspecTHo, mo6y!0 MOJOXKUTebHO-onpeyeseHHy!0 MaTpuuy T mMoxHO 
MpeycTasutb B Bue Q1Q"?, QEK. flenat s3ameny Y = Q’YQ, rue 
QUQ"1=T, Mbl Monyyaem, uTo JocTraTouHO JoKasaTb (bopmyaly (7) qs 
T = E. IIpegctapum matpuuy Y B Buye 


vate), 


rye Y,;—matpuya (p—1)-ro mopagyka; g — (p — 1)-mepusiit BeKTOp. Torja 
IYI=[¥Yily—qY¥r'q),  o(¥)=o(¥i)+y. 


SuauuT, Y>>O torga uM TomKO Tora, Korga Y,;>0 u y—q'Y,'q>0. 
Jlerko BEIBeCTH peKyppeHTHy10 (popmysy 
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(Y), 


Pp 


\ e (FY) | Y, SVM egy = 
Vv 
= weap (s—P54)( ero (¥,)| Ya PPaY 8) 
VY 
f (V1) — mo6an tbynkuna, AA KOTOpO uHTerpan, crosmuA B MpaBow uacTH, 
aOcOJNOTHO CXOJUTCH. 

@Mopmywa (7) sJerko cmeqyetT u3 (8) c NOMOMIbIO HHAYKUMH. 

B sametKe (8) mepeuucsenbl UeTLIPe CePHH OMHOPOHHIX BbIIYyKJIbIX KOHY- 
COB B e€BKJIHOBOM IipocTpaHcTBe. Ojua 3 9THX CepHl — KOHYCEI MOJIOKH- 
TCJIbHBIX CHMMETPHUECKHX MATPHU, JIA KaRKIOU W3 OCTABIUMXCA Tpex cepuHlt 
CYILeCTBYIOT POpMyJIbI, aHasorMuHle (7). 

I. Pacemotpum copokymHocTb V Bcex NOJOKUTeJbHDIX SPMHTOBLIX MATPHIL 

= (Yps) MOpAyKa p. Ouepuyquo, V —Konyc B p?-MepHOM e€BKJIMJOBOM IIpo- 
CTPaHCTBe. QeMeHT HHBapHaHTHOTO OObeMa OMpefedaeTcA opmy 10K 


slMlo’ [bodies I dvns, 


k<s kgs 


f i 
Jirye Ups = Reyes, Urs = Im xs. TlonomumM  éz,,..., Oa .. Ap? THe 


A,, Ag,...—HOCAeAOBaTeIbHOCTh TsaBHbIX MMHOpoB matpuun Y. Meer 
MecTo (popmy,ia 
—oa(TY) al 
Rene eit 8 (Shido NO row, Cimber ( Kian (9) 


Vv 


ier. ap = nP(P—UP2 Day + wee $Gp) D(H +... +a,—1)... 0 (@,—pt 1). 


ll. V—copokynHocTb BCeX 9SPMHTOBBIX MaTpHi, Y nopayka 2p, MwA 
KOTOPbIX BbITIOJIHACTCA COOTHOMeHHE 
j 0 


Vee eee eee (10) 
0 


Jlerko mpopepuTb, uTO V—cCOBOKYIHOCTh BCeX MOJIO%KUTeJIbHO-olpeje- 
JICHHBIX MATPHIL aslreOpbl KBaTepHHOHOB. 
Tlonomum Y = (ys), k, S = 1, 2,..., P, TAC Yrs — MATPHUbI BTOporo NopsAy- 
Ka. CooTuomenne (10) moxHO MepenucaTb Cle, yIolluM OOpasom: 
, nm : ia 
Yrs = Yshk» Yrs] = JYks- 
3HauHT, 


Dyes 10 
Yrr = ie ay . Ure > 0; 


Yrs = Ge =.) (k rad Ss) Urs = Ars + Dis, Uns =2Cns 1 ies: 
we CRs hs 
THe Urr, Ars; Ons, Crs, dhs — BEWWECTBEHHbIC UHCJIa. 
VinpapuantTupiii oObem onpeyesaetca dopmy or 


dv =|Y |" Tl don dans |] dons [| dens [] dans. 


k<s k<s k<s k<s 2 


Tlou02KHM a,...., ap (Yes Awl? cae A? 2 Te Aves Yin! As = Yur Yi2 ; 
Yai Yaa 
Vimeer mecto opmyvia 
\ eae op (Y) d= Goes 00049 plan eet p Cisee. (1 1) 
V 
Goyentp == gP(P—DT (a, +... + &p) TU (H2 +... + %p — 2)...T (%&,»—2p + 2). 
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Il]. V —cosBokynHocTb Bcex ToueK Y = (Y;,.-., Yn) M-MepHoro IIpocTpaH- 


CTBa;, ff KOTOPHX YY, — ff — Pye Oeyrres: MupapuauTHbli 
o6bem  onpegenaetca cbopmyio = du = (A(y)-"?#dy,...dyn, = (Y) = 
= iY. — Yy2— ...—y2. Tlonomum éz,. (y) = yi (A (y))®. 


Vimeet mecto dopmyuia 
\ e-W Ney, 3 (y) dv = Ga, eea,a(t), Ga,g = w”PAD (a + B) DP (8 ee !), 
: (12) 


th 
t 
bo =(o NOL — ity — i): (y, t) = Yat + Yate + 2 Dynte. 

YkaxKem OHO TpHMeHeHMe BbIBeqeHHEIX copmys. Ilycrb V --Kkonye B 
eBKJIMJOBOM MpocTpaucTBe En, ABJIAIOULMHCA MpOH3BeeHHeM MepeuHCJICHHbIX 
BbILIe KOHyCcoB; (y, t) —CKaJapHoe npousBeyqenHe. B3aHYMHBIM KOHYCOM 
YCJIOBUMCH HaSbIBaTb COBOKYHHOCTh Bcex BekTOpoB fE€E,, AA KOTOpbIX 
(y, t)>>0O ana scex y€V. Jlerko BuyeTb, YTO pH COOTBeETCTBYIONIeM BEIOOpe 
CKaJIApHOrO pou3BeqeHHA, B3avMHBI KOHyc copnagaetT c V. Ilycrb 
y — y? — oroOpaxenue V Ha ce6a, O6saqaiomlee CuIeqyIOU\MMH CBOHCTBaMH: 
JWI mOObIX WByX BeKTopoB y,t€V u mo6oro adpunnoro mpeoOpasopanua L 
Kouyca V B ce6a (y, t®) = (Ly, (Lt)*). O6o3Hauum yuepes H COBOKYNHOCTb 
BCeX TOUCK f-MeDHOrO KOMMJIeKCHOrO mpocTpaHcTBa Bua y+ix, yEV, 
x mo6oe. Oro6paxenve yy? mpoqomKaeTcaA B aHaJIMTHYeCKHH aBTOMOp- 
(pusm H ua cea. Ilyctb A (y) — Tako MHorouseH oT y, aro A(Ly) =|LI|A(y) 
Jax JuO6oro sMHeHOrO MmpeoOpasoBanua L Konyca V B ceo. 

Co6cTBeHHy!0 (pyHKIMio BCeX FapMOHHYeCKHX oMepaTopoB Ha V ycOBUMCA 
Ha3bIBaTb rapMoHMyecKkon cbyHkuven. Ilycrb u (y) — rapMonMyecKan PyHKUHA, 
JIA KOTOPOK 


[ e- | w (y) [2 (y) dy < 00 quia peex t EV. (13) 


V 
M3 dopmys (7), (9), (44) u (12) Berrekaer, uTo 
Gu (t9) = { e-W 9u (y) i (y) dy. 


Vv 
Jlerko BuyeTb, 4TO cbyHkuHnaA v(t)=u(t?) aHamHTHYecKH TpoyouKaerca 
Ha H. [’—pemerka B n-mMepHoM mpocrpaHctBe, I’ — B3saumMHaa  pelleTKa. 
C nomompio dopmyser Ilyaccona Jlerko mosyyaeTca TORK AeCcTBO 
: it 
— 2d) ot + 2air) = STE] a. # 0) eM (9); (14) 
rel eI’ 
& eEV 
|f|—o6bem ocHoBHOrO Napasenenuneya peuetku I, Dopmysa (14) umeer 
MeCTO IPH IIpeAMOuOxwKeHHAX, OOeCHEUMBAIOMMX CXOJMMOCTb JIeBOH U MpaBoli 
yacTen. 
B yacTHoM cslyyae, Kora V—COBOKYNHOCTb BCeX MOJOKHTebHO-oMpese- 


JICHHBIX CHMMeTpHyecKHX MaTpHl Y, u(Y) =| Y |*9ra bopmyaa Opbina JoKasana 
Suresiem (1). 

B 3akuloveHve BbIpaxkatlo rilyOoKyio GmarogapHoctp A. O. Tempconry 3a 
BHHMaHHe K HacTOMMen paodote. 


Kamy2KckHu TocyapcTBeHHbIit Tlocrynusto 
TleqarorHuecKHH HHCTHTYT ff OOO ee 


UMTHPOBAHHAS JIMTEPATYPA 
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Tp. Matem. nuct. AH CCCP um. B. A. Crekopa, 26 (1950). §® HW.M.Teap daugyz, JAH, 
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Joxrxagn Akayemuu nayx CCCP 
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MEXAHHKA 


B. B. PYMAHILEB 


K SAMAYGE O JBYDKEHHM TSDKEJIOFO TBEPOFO TEJIA 
C OMHOW HENOABY)KHOM TOUKON 


(IIpedcmaezexo axademuxom A. H. Hexpacoseim 8 IV 1957) 


1. Hycrb Oéy2 — Henozpuxuad cucreMa ocei KoopfunaT c ocho 0%, 
HallpaBJIeHHOH BePTHKaJIbHO BBepx; Oxyz — NOMBY2KHaA CHCTeMa OCel KOOpIH- 
HaT, HallpaBJIeCHHbIX MO TvlaBHbIM OCAM MHePLWMH Tesla DIA ero HeMOLBMXKHOH 
Toukn O. IIpeanomoxum, uro cpequ riaBHbIX MOMeHTOB MHepiMH Tena A, B, C 
HeT PaBHbIX HM WeHTP TAXKECTH Tea pacnoo*Kewk (AIA Mpocrorhl) Ha OHO U3 
TIaBHbIX OCeH HHEPIMH; NYCTb KOOPAMHATHI WeHTpa THKECTH X)>0, Yo= % = 0. 
IlonowKeHue TBepforo Tela B mpocrpaucrBe Ozy0 MoxHO onpeleUTb TpemMa 
yramu Olinepa g, = 9, gg = 9, J3 = ». Yrom mpelleccuu ) ABAAeTCH WMKAM- 
yeCKOH KOOPAHHATON, KOTOPOH OTBedaeT NepBbIN HHTerpasl ypaBHeHHH JBu2xKe- 
HHA TAKEMOLO TBepAOro Tela C OHOM HEMOABMXKHOU TOUKOH B PopMe JlarpaHxKa 

oP == [(A sin? o-+ B cos? o) sin? 6 + C cos? 6] 0’ + 
+(A — B)6’sin§sinecose + Co’ cost = n, (1) 
rye L = T + U — cyuxuna JlarpanxKa; 2 — Mpou3BoJIbHad MOCTOAHHAA; Bec 
Tesla oOo3Ha4uHM uepes P. 

Ecau nonoxutTh R = L — nv’ uw MCKIOUNTh 43 MpaBOH yacTH STOO PaBeH- 

cra ‘)’ c NOMoULbIo MHTerpasia (1), TO MOyUMM BbIparxkenHe Ais PyHkuwun Payca 


/ , 4 
R (7; I> V9 V9 1 as 2[(A sin? @ + B cos? 9) sin? 8 + C cos? 6] 


+ (Acos? 9 + B sin? 9) C cos? 6] 6’? — 2(A — B) CO’o’ sin § cos § sin gcos¢ + 
+ (Asin? 9 + Bcos? 9) C sin? 69’ + 
+ 2(A— B)n6’ sin 6 sin cos 9 -+ 2Cng’ cos 6} — Px, sin 8 sin 9 — 


4 n? (2) 
~ 2 (Asin? + Bcos? 9) sin? @+Ccos?6 ° 


{[AB sin? 6 + 


IIpu strom ypapuenua JlarpaxxKa JIA HeWMKJIMYeCKHX KOOPAMHAaT MpHMyT 


BU 
d oR) ORgina ae 
ga Rie oe ig (nee 1GDy- 3 
< & a (i= 1,2) (3) 
focie MHTerpHpOBaHHA KOOpyuHata © oMpeseHTCH KBaypaTypou 
P= ee \ an Ht: (4) 


Tlockompky :byHkuua R He 3aBHcHT ABHO oT BpemeHH t, ypaBHeHua (3) 
UMelOoT MepBbIH MHTerpa 


2 
H= > Sq—R=h, (5) 
i=r 99; 


COOTBETCTBYIOWHM WHTerpadly SHeEprHH. 
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2. Jlerko BUeTb, YTO ypaBHeHHa (3) MpH HEKOTOPbIX 3HAYCHHAX My NOCTOAH- 
HOH f JOMycKaloT uacTHOe pelleHHe g; = Gig (i = 1,2), OmMMcbIBalolee cTa- 
I[MOHAapHoe JIBHXKeHHE TEJA. 

TlocrosHuble gio (i = 1,2) ompefensiotca cucTemMoH ypaBHeHHi 

OR : 
—— = pa 
a (= 1,2), 
KOTOPy!0 MOXKHO 3allWcaTb B Bue 


[Pxot — (A —C) ayo*] a — (B —C) Bye? = 0, (6) 
Px .8 — (A — B) «Bw? = 0, 
rye BBeeHbI O6O3HaYeHHA 
Ng 
Aa? + B32-+- Cy * 
OueBuyHO, ypaBHeHua (6) YyOBJIeTBOpAIOTCA, eCJIM MOCTOAHHbIe yOBuJIe- 
TBOPAIOT yCJIOBHAM 


a=sin®)sing,, B=sin®,cosg, y=cos%, o= 


PX 
a0, BO, y=, Orage yee 
HJM (7) 


P 
a = 0, B = 0, 1 $0, al =a a 


Uactupie pelienua (7) OMMCbIBaIOT MepMaHeHTHble BpallleHHA C MOCTOAH- 
HbIMH YIJIOBbIMM CKOPOCTAMH @ TA KeNOrO TBepforo Tesla BOKpyr HallpaBJieH- 
HbIX BePTHKaJIbHO BBepX OCeH, MpOxoAAWIMxX uepes TOUKy O B MOCKOCTAX 
Oxy (y = 0) umm Oxz (8 = 0). 

Tak Kak JIA eHCTBUTebHOTO ABMKeHHA @?>>0, TO AomycTHMpMH (1) 
OCHMH B yKa3aHHbIX IJIOCKOCTAX OyfyT MOyNpAMble, Ia KOTOpEIX a >0 
B cayyaax A>B, A>C unm «<0 B cayyanx BSA, C>A. 

MccneqoBaHwe yCTOHYMBOCTH TepMaHeHTHBIX BpaleHuH uMeeT OowbUIOe 
3HayeHHe JIA 3aauH O JBYXKeHHH TBepforo TeJla C OAHOH HeNOABHKHOM 
TOUKOH. HeoOxoqumple ycJIOBHA YCTOMYMBOCTH 93STHX BpalleHuH Aaa oOmlero 
cayyad X= -0, Yo 0, 20 nomyuenp: [pammesiem (7); ¢ MOMOMLbIO STHX 
ycslopuH Borrema (%) Mlbltasicd pacCMOTpeTb CJIyuaH X% 0, Yo = 2% =D, 
OfHakO JOMycTHs MorpewHocTb B BbIuMceHHax. JlocTaTouHBIe ycJIOBHA 
YCTOMYHBOCTH BpallleHHA BOKpyr TwlaBHOM OCH MHepluu B cayuae JlarpanxKa 
nosyueHbt H. I. Yeraesrm (*), a Aa oOniero M pAya YaCTHBIX CJyyae_ — 
B padoTe (5), 

IIpHMem BpalljeHHe BOKpyr KaKOli-HHOyqb MepMaHeHTHOH OCH, pacmouio- 
2KeHHOM, HalpMep, B MwocKocTH Oxy Mu OTMMUHOM OT riaBHOH OCH HHeEpluu 


(x, B=0 um 1, y=0), 3a HeBO3MyLeHHoe, NOJarad B BOSMYyHIeHHOM JBH- 
2KeHHH 


b= 5+ ©, P= oe + Xe, nN = No. 


TloycraBJiasal 9TH 3HaveHHA JIA MepeMeHHBIX B cbyHKumMio (2) u 3anucpIBaa 
ypaBHeHusa (3) c yueTom (6), serko BUJeTb, 4YTO ypaBHeHWA B BapHalluax 
AJA BOSMyWeCHHOrO ABHXKeHHA IPHMyT BUA 


Dx, + Cakx, — ax, = 0; 


z (8) 
Cx, — Cwkx, — bx, = 0, 
Tye AJIAd MOCTOAHHbBIX KOaPPUuLHeHTOB BBeJTCHbI o6o3sHaueHua 
a =(C—B) a, 6 = FEB (B— A)o2 + Bla, 
peee! pated ies B BB? — Aa? (9) 
“Aaa? © = ie aap 
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Ypapuenna (8) HMeloT HepBblii HHTerpas 
4 , , 
H — Hy = 5 (Dxy + Cxz' — ax — 6x3) = const, (10) 


TipecTaBisroMaH coOolo Neppoe MpHOmMxKeHHe MHTerpasia Buya (5) AA Nou- 
_HBIX ypaBHeHHH BO3MYyIeHHOTO J[BYXKeHHA. 

B cayuae, Kkorga a<(0, 6<0, cbynkuua H —H, spasnetca 3HaKoomnpe- 
AeNeHHOH, HU, corjacHo Teopeme Payca (*), paccMaTpHBaemoe HeBO3MyI[eHHOe 
ABYKeHHe YCTOHUHBO MO OTHOIMeHHIO K TMepeMeHHBIM Gj, G; CRINGE oi iif 
| YCJIOBHH, eCJIM 3HayeHHA MOCTOAHHOH nN He BO3MYaloTcA. OyHako TocuieqHee 
_ ycJIOBHe HecyllecTBeHHO HM MOXKeT ObITh ONyuleHO. Takum o6pa3om, mepma- 
HeHTHBI€ BpallleHiaA BOKPyr OceH B MwocKocTH Oxy yCTOWUYMBbI 0 OTHOLIEHHIO 
| K TepemenHpm 9, 9, 6’, 0’, o’ (°) aud Bcex omycTumblx ocel B culyyae 

B>C, B>A, a TaxxKe jaa Tex ocei B cayyae A>B>C, gaa 
KOTOPBIX 


B 
o> saw =H (11) 


Ha ocHopaHwH ypaBHeHua (4) oueBuyqHa HeycTOMYMBOCTh MepMaHeHTHBIX 
BpaleHu MO OTHOIeHHIO K yrsly Mpeleccun v. 

B cayuae, Kora a >0, 6<c0 um a<0, 6>0, orcyrcrBue Makcumyma 
HM3MeHeHHOH CHJOBOH (PyHKIMN OOHapyxXHBaeTCA yxKe WleHaMu BTOporo NopayKa 
B ee pa3JIOxKeHHH B pA Telilopa, u, cormacHo oOpailenuio Teopempr JlarpaH- 
a, JanHomy A. M. JlanyHospm (°), HeBO3MyLIeHHOe JBH2KeHHeE HeyCTOHYHBO 
TOM AeHCTBHEM TOTCHUMAJIbHbIX CH; pH 92TOM, nO Teopeme Keusppuua (*), 
OHO He MOxeT ObITb CTAOMJIM3HPpOBaHO THPOCKOMMYeCKHMH WIeHaMM, TaK KaK 
CTeleHb HeyCTOHYHBOCTH paBHa eMHULe. 

Ha 9TOM OCHOBaHHM jJeslaeM 3aKsJIOUeCHHe O HeyCTOHYMBOCTH MepMaHeHT- 
HbIX BpalleHHH BOKpyr Ocel, pacnovO%KeHHbIX B MOcKocTH Oxy, B ciy4uae 
C>B >A Na Beex JomycTumprx ocel, B cuyyae A>B, C>B mpu 
a >a uv Bcayyae AD>B>C npn & <a. 

B cayyae a>O, bD>O0, cooTBeTcTByIOWleM IlepMaHeHTHbIM BpallleHHAM 
BOKpyr oceli, JJId KOTOPHIX o& <a mph A>B, C>B, crenenb HeycrToit- 
YUBOCTH paBHa JIByM H BO3MO%KHA THpOCKoMMYeCKad CTaOMJIMsalHA. 

Ec HeBO3MyIeHHoe JBHXKeHHE yCTOHYHMBO, TO, CorlacHo cbyHaMeHTaJIb- 
HOH TeopeMe H. I’. Ueraepa (4), ypaBHeHuA B BapHalluaAx HMeIOT 3HAaKOOTIpe- 
JeNeHHbIM KBapaTHUHbIH MHTerpa. 

STOT MHTerpad AA cay yas a>0, 6>0 mox#o Halira B CBA8Ke MepBBIX 
WHTerpasiOB ypaBHeHHl (8). B camMom jesie, JlerKO BUYeTb, YTO ypaBHeHHa (8) 
onyckalor Takxe MepBbli uuTerpad 


T = 2 (Dbx,x, — CaxyX2) + Cok (axi + 6x3) + 


ae ae = * (Dx, 1 eNOS a bas — ax,) ==1coust, (12) 


anasormunplt unterpany H. I. Ueraesa (7). 
PaccmoTpuM dyHKIHI0 


PCat ee eo Dar ee 
4 (Cony ae a, = Ca pay (GOR ge ps de COs cision otra hoa: 
2__ Db+C 
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IIpu a>0, 6>0 ycuosua sHakoonpegemenHoctn (byHkuMu (13) cBoqaTcs 
K OJHOMY HepaBeHCTBy 


(Cwk)2— Db — Ca— 2 V CDab > 0, (14) 


KOTOPOe BBITOJHACTCA. 
Ormetum, uTo HepapeHctso (14) np a>>0, b>0 saBasneTcaA TakxKe ycu0- 
BH€M YHCTOH MHHMOCTH BCeX KOpPHel XapaKTepHCTHYeCKOro ypaBHeHHA 


' CDs}— (Ca +'Db — (Cwk)*) o? + ab = 0. (15) 


Takum o6pasom, up a >0, b>0 ppimonHaAloTcaA ycOBHA rHupocKomMyueckoki 
YCTOHYMBOCTH MepMaHeHTHBIX BpallleHui. 

Byyer 1M B eHCTBUTeIbHOCTH TAKOBAaA MMETb MECTO, 3aBHCHT OT NpORoKae- 
MOCTH uHTerpasa (12) ypaBHeHH B BapuallMAX B HHTerpas AIA MOHbIX ypaB- 
HeHHH BOSMYLIeHHOrO JIBH>KeHHuA. PewieHue STOO BOMpoca, MoKa OTKPbITOrO, 
WMMeeT CYILeCTBeEHHOe 3Ha4eHHe JIA 3aqadH O ABYXKeEHUM TAXKeNOrO TBepsoro. 
Tela C OJHOM HeMOJBYXKHOH TOUKOH. 

Jn TepMaHeHTHBIX BpallleHu BOKPYF OCeM, paCMoOsOXKeHHbIX B MJIOCKOCTH 
Oxz (8 = 0), pe3yubTaTh OyLyT CoBNaaTb C NOJYYeHHHIMH, eCIM B NOcWeqHUX 
3amMeHuTb B ua Cu C ua B. 


VWuctutyT MexaHuku Iloctynuso 
Axkayemun HayK CCCP 8 IV 1957 


IMTMPOBAHHAA JIATEPATYPA 


1O.Stande, J. f. reine u. angew. Math., 113, 318 (1894). 2P.T pammeabs, Iupo- 
ckon, ero TeopHa H mpumMeneHua, 1, WJI, 1952. %O.Bottema, Proc. Kon. Nederl. Akad. 
van Wetensch., 48, 316, dec. (1945). *H.T.4etaes, Yecroitunsocts gpuxenus, Maz. 2-e, 
1955. ° B.B.Pymauumes, Ilpuksagn. matem. H Mex., 20,8. 1,51 (1956). © A.M. Jl a- 
1 y HOB, O6ujaa 3agaya 06 ycToliunpocTu ZBMxKeHuA, Co6p. cou., 2, 1956. 7H.T.4era- 
es, []pukaagu. matem. u Mex., 20, B. 3, 309 (1956). 
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Hokuane Akagemuu nayr CCCP 
1957. Tom 116, Ne 2 


PHUPOMEXAHHKA 


B. Tl. KOPOBEMHHKOB wu H. C. MEJIDHAKOBA 


O TOYHBIX PEWIEHH AX JIMHEAPH3HPOBAHHOHM 
3AMAUH O TOUEUHOM B3PbIBE C MPOTHBOJABJIEHHEM 


(ITpedcmaerexno axademuxom JI. H. Cedoseim 5 IV 1957) 


PaccMOTpuM 3afla4y O TOUCUHOM B3PbIBe B COBEPIICHHOM Ta3se B MOCTaHOB- 
Ke JI. WM. Cenona (?), Korfla HayabHoe JaBseHve py NOCTOAHHO, a MJIOTHOCTD 


HEBO3MYLIEHHOM CpebI MCHAeCTCA MO 3aKoHy e1—=A/r°, rye A uv w— MOCTOAHHEIe. 
ABTOMOJeJIbHad 3aaua C HYJICBbIM NMpOTHBOAaBJIeHHeM JIA aqMaOaTHUeCKUX 
UBYXKeCHHH rasa OblJla pellieHa B 3AMKHYTOH KOHeuHOK topme (?) mpH mMOObIX Y 
MW ® JIA cy4aeB cchepHyecKOH, WHJIMHApHyuecKOH HU MIOCKOH cumMMeTpuuH. Peute- 
HHe MosyuaeTcA OCOOeCHHO NpOCTHIM (7), eCCJIH @ HW Y CBA3AHbI COOTHOLICHHEM 
P14 
oat. (1) 
Jia JasibHeHWero BBeeM CHCTeMy Oe3pa3MePHbIX MepeMeHHbIX 


Ce oN fae Lian 
~=f0,9) £=g¢0,9) S=AQ, 9). 
r YP1 


ie ee G= 0102 * 


(2) 


3ecb U—CKOpOCTb; pe — MWIOTHOCTb; p — JaBJieHHe; c— CKOpOcTb yap- 
HOH BOJIHbI; f2 — pafMyc yapHoH BOJIHbI; e, H P2—IWIOTHOCTb HU aBJIeHHe 
HeMOCpeACTBEHHO 3a (PpOHTOM yapHoH BowIHbI. Ec mpoTruBofaBsieHuemM He 
lipeHeOperaem, TO lapaMeTp g CYULeCTBeHeH, H 3aaua He ABJIACTCA ABTOMOJ[CJIb- 
HoH. B 6e3pa3MepHbIX TlepeMeHHbIX (2) CHCTeMa YpPaBHeHHH OJHOMePHbIX He- 
ycCTaHOBHBIUHXCA JBYoKeHU raza MpH ccbepuyeckoli CHMMeTpHH MOET OBITb 
fipefcTaBleHa B BHJe 


Of [ate gl [yee Ue 2g] Ok dq Of ro dq Fea 
(f=>k) => vy(y +1) ¢ at 2 “drs oq. 2g prams ve 
dg of dq og 2f 2re dq nes 
(F—)2+ es tr e+ [ Noes ras aay: | ¢ = 0; (3) 
dq 
dq oh ars dro 


0g Of 2f = 
Fe tise hs. t | —serspeal tO 


B cucteme (3) neppoe ypaBHeHHe MouyyeHO U3 ypaBHeHuA MMIlyJIBCoB, 
BTOPpoe —H3 ypaBHeHHs Hepa3pbIBHOCTH HW TpeTbe ypaBHeHHe eCTb cJIeqCTBHe 
ypaBHeHHaA Hepa3spbIBHOCTH HM yCIOBAA ayMaOaTHUHOCTH TedeHHA 3a (PpoHTOM 
yapHo BoJHbI. Cucrema ypaBHeHuli, aHanormunas (3), Obivla BepBbIe UCHOb- 
30BaHa H. C. Mespuuxosoli-BypHopolt (?,°) u A. Cakypau (*) mpm pemenun 
JIMHeapH3HpOBaHHOM 3ayauH O B3pbiBe B Cpefle C MOCTOAHHOHM MOTHOCTbIO. 

TpaHwunble ycJIoBHa Ha (ponte yapHOM BOJIHbI HMeIOT BULL 

ALg)=—aqU—9, egal AL gah (4) 
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B weHTpe B3pbiBa HMeeM yCJIOBHe 
F(0, gq) = 9. (5) 


Kpome Toro, HClowb3ya W3BeCTHOe pelleHve (7) aBTOMOJeJbHOW 3ayauu,, 
WMeeM HauaJIbHbIe yCJIOBHA pH g = 0: 


2, 
c=FQ =a B= 80, 0=2, =k, = (6) 


Jina ompegesenua dyHKuun f (A, g), g(A, 9), A(A, 9), f2(9) Tpe6yerca Halt: 
peulenuve cuctemp (3) c ycmoBusamu (4), (5), (6). 

Tlpa Mamwix 3HaueHuAX g, T. e. JI MOMCHTOB BPeMeCHH, KOra B3pbIB 
ellie JIOCTaTOYHO CHJIbHbIM, MOXKHO HCKaTb pelueHve MOCTaBJICHHOH BbIWe 3a- 
yauu B Bue 


iQ, 9) =fo@) + afr Q)#-2<3 (Arg) = Bo (A) + 981A) +e ee; (7) 


d 
hh, q)=ho(h) tah) +...5 2 FL =3(1+ag+...). 

Ms OyqeM paccMaTpHBaTb JIMHeapH3HpOBaHHy!O 3ayauy, T. e€. WieHaMi 
nopayKa qg? uM Bbille MpedeOperaem. IIpoBeqa sMHeapH3alluio ypaBHeHHu (3), 
‘Asa ompegenenua f(A), 81 (A), Ay (A) H MocToAHHOH a, OyeMm uMeTb cucTemMy 
JMHeHHbIX JUdepeHUuaJIbHbIX ypaBHeHH 


So (fo— N+ aah + Go(fo+ Z)h +[—F fot (fo fo] a — 


+i? 

~ = jogo + OH ty = 0; 
Sofi + (fo —Nai+(o+ S) A + [fot +30] a=0; (8) 
thos + (fo— 2) H+ (to + Vs + 4 [fo + 2] — 8 (a + 4) ty = 0. 


Ulrpuxu B ypapHenuax (8) o6o3HayaloT MpousBoyuyio mo k. Yuurpipaa (6): 
u (7), 43 rpaHHuHbIx yCsIoBHH (4) uw (5) uMeem: 


AM=—-—y, a()=m(1)=0, fy)=0. (9) 


Takum oOpa30M, Jd HaxomwKeHHA yHKUMH fy, 21, hy M MOCTOAHHOH a, 
HY2KHO pellMTb cucTemy (8) c yculopuamu (9). O6mee pemeHue cuctempt (8) 
uMeeT BU 


41 
h= ee 7 (HA + Ch tt + Cah ot); 


4) (1 — 
By = ah + hr — Oe It) ght + hycghtt; (10) 


_ Sy +4 (yr + 3-+3y) (1) 
_ 3 op o = 2 
fy = OE EO) oN — Gry B= ge Oy RN Maat, 


SEC Cy, C2, C3 —IPOHSBOJIbHbIe MOCTOsHHbIe; ky, ko — WeKOTOpbIe HSBeCTHIE 
MocTOAHHbIe. I]ocTOAHHbIe %, %, %; BbIParKalorca yepes a, No (bopMysam 


y—1\ 12 (Sy +41) 18 [4y —(y —1)"] — 18a (y +1) 
be, 12 (5y +4) 18 [ay — (y —1)"] = 18 any (y +1) 
Ms (a+ a (y— oP v(t—¥) 
Ty + 74 
_ 47-1 2 


‘ —1 
2 Bypi™ ! aa Hy = (t— Nat (a +). 


ag = 


(11) 
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IlocTosHHble 7, fo, fs ABNAIOTCA (yHKUMAMM Mapamerpa ¥ HM OMpeqesmoTca 
(popMy Jlamu P 


— 8(y+1) —35 V 8 — 8 (y27—4) & 
bi ET ag ae 


rye 
3, = 31y?— 14429, 8, = 3342 — 707 — 71. 


Tak Kak fs pH JNOObIX 7 — OTpHLaTembHad BesMUMHa, 10 Mo,lyJuO OOJIb- 
waa 1, To AIA yOBMeTBOpeHHA TpaHH4HOMy yCJIOBHIO B weuTpe f (0) =0 
culeqyeT MOJIOKUTh Cz = 0. 
Jia HaxOwKAeHuA MOcTOAH- 
HbIX Cy H Cy H NOCTOAHHOL 
a, BxOJAWeH B ONpexesie- 
HHe€ 3aBHCHMOCTH 7; (q), 
BOCHOJIb3yeMCA YyCJIOBHAMH 
Ha yapHow Bose (9). Ilo- 
mabany 6, == Oly) eel B 
pemenuu (10) u yuntpipaa 
(9), HH OTbICKAHHA Cy, Co, 
a, Mloulyyaem cucTemMy Heoj- 
HOPOJHBIX JIMHEHHbIX ypaB- 
HeHHH, KOSPPMUMeHTHI Ko- 
TOPOH 3aBHCAT OT y: Dae. 4 


2 
i al Neier i Bet 


(styd—neea—a) og 


aby yyi— Hrd —n+y 


oy + 4 
Feige are a (12) 
(Vert oo Sykes Nf 8 } Yas 
res, =o —— = 0, 

(a+ 3)(t— 1) Foy \y—1 1 
IIpHueM Hy2KHO y¥eCTb CBA3b MexKy %, HW Q,, KOTOPas usBecTHa CorsacuHo (11). 

Pemasa cucrempt (11), (12), MoxHO HaHTH 3aBMCHMOCTb 4%, %, %, Cy, Co, 
@,, OT j. PesymbTaTbI pacueToB* JWI HeKOTOPbIX SHaYeHHH y, a CJIeOBa- 
TeJIbHO H ®, MIpHBegeHbI B Tad. 1. 


yal On vera 


wd 


oy | ey | Xs Cy | C2 | ay 


2 | —9,767 | 8,816 | —7,824 |—23,44 | 19,77 | —5,954 
4 | —2.678 | 4.405 | —3,756 | —9,578 | 7,678 | —2,828 
le O00 | 2607 | 2,318 | 5, 220° | 8,909 lat O12 
0 | —0/430 | 0/913 | —1,465 | —1,643} 1,130 | —1,538 
6 | —0'122 | 0/212 | —1,524 | —0,514 | 0,455 | —1,218 ; 


Tloce BBraMcIeHHA YKa3aHHbIX KOHCTAHT 3afjaya O HaxoweHun PyHKUni 
rs 4 
fo(d), @1(A), Ar(A) petena mouHoctb1o. Tpaduku g1 Q), frQ) = — ae fr Q) 
IA pasvIMUHEIX y aubI Ha pue. | u Qe 


* B pacuetaxX IpHHuMasla yyacTHe P. H. Bopmorosa. 
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HbIX BOJIH TAK2KE 


OrmeTuM, 4TO B cuyuae MOCKOM HM WuIMHApHYeECKOW yap 
jqauu. Tipu 9sToM 


CYULeCTBYIOT TOYHBIe pelleHua THMa (6) AA ABTOMOJCIbHOM 3a 
77 
10 | 


Qs f 


tan 


0 = ae @ 
“05 


Pue. 2 


o 2] 4 oo 
BCJIMUMHbI @ PaBHbl: w= 1 (MIOCcKHH CJlyyal), o = coed (IMJIMHQpHyecKHH cwy- 


yal). a sTHX 3HAUeHHH ©, MOLOOHO H3J1I02%KECHHOMY BBILIe, MOXKHO TakxKe NoJy- 
YHTb TOUHOR PellleHHe JIMHeapH3HPOBaHHOH 3aauH C yYeTOM NpoTMBOMaBJIeHUA. 


Matematuuecknii wucTHTyT uM. B. A. Crexkzopa Iloctynuac 
AxkajlemHu HaykK CCCP 28 III 1957 
WMTMPOBAHHAA JIMUTEPATYPA 


1J].W. Cegos, JAH, 52, Ne 1 (1946). 2 JI. UW. Ceqos, Mertogp noqo6us u pasmep- 
HOCTH B MexaHhke, 3-e v3g., M., 1954. * H.C. By puosa, Mccnenopanne 3aqaun o Toueu- 
HoM B3pbise, Jlucceptauna, M., 1953. * Akira Sakurai, J. Phys. Soc. Japan, 8, 
Ne 5 (1953); 9, Ne 2 (1954). 
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Jloxaayp Akayemuu nayx CCCP 
1957. Tom 4116, NM 2 


TPHIPOMEXAHHKA 


A. A. HAKOJIbCKHU 


O «<BTOPOM» ®OPME JIBMA)KEHVA HAEAJIbBHOW SKUIKOCTH 
OKOJIO OBTEKAEMOPO TEJIA (HCCJIEXOBAHHE OTPbIBHbIX 
BUXPEBbIX NOTOKOB) 

(ITpedcmaeaeno akademuxom A. A. Jopodruyoinem 23 1V 1957) 


B paoote (1) JI. [Ipanyraem sbigBunyTa usex o MWemecooOpasHocTH pac- 
CMOTPeCHHA BTOPOH BO3MOXHOCTH OOTeKAHHA OCTPbIX YrvIOB Tesla HeabHou 
XKUAKOCTbIO — OOPas0BaHHA OTPLIBHOrO TeYeHHA (B YaCTHOCTH, aBTOMOJeJb- 
HOrO TCYCHHA OKOJIO KJIMHa) C 3aPOXKMCHHEM HM Pa3sBHTHeM OKOJIO Tea BUXpe- 
BOH CIHpaJIbHOH MOBepxHocTH. Teopua 9TOH OCOGOH opMbI ABHOKeHHA, KOTO- 
py!o B aJibHeuliem aBTOp HacTosleH pa6orbl 
Ha3bIBaeT «BTOPOH» CoOpMOoH BHXKeHHA, eLle 
He NOMyuHa MOcTaTOuHOrO pa3sBHTHA. 

IIpu peaaqusayuu Bropoh (bopmp ABH xKeHuA 
B OO/ACTH NOHH2KCHHOTO aBJIeHHA UuKCHpoO- 
BaHHOH MACCbI KHKOCTH IPpOHCXOAUT 3aXBaT 
OKPyKaloulHX WaCTHIL %XHAKOCTH WH MX MocTe- 
M€HHOe HaKOMJICHHe MEKLY BHTKAMH PacliHpsAto- 
UleHcA CHHpaJIbHOH MOBepXHOCTH y, COcTOAULeH 
M3 (UKCHPOBaHHbIX yacTu (puc. 1), 

O6pa30BaHHe BTOPOH (POpMbI ABHXKeHHA TIpH 
OOTeKaHHH Tel HCaJIbHOH 2KUKOCTbIO CBOAHTCH K ee tl 
MOABJICHHIO BHYTPH %XHAKOCTH MOBepXHocTeH 
TaHTeHUMaIbHOrO pa3pbiBa cKOpocTH. Kaxkgomy Takomy TeyeHHio E Cc BeKTOPOM 
cKopocTH V(x, y, z, t) MOX%KHO OAHO3SHAYHO CONOCTABUTb OCHOBHOE HeIIpepbIBHOe 
(6e3 MOBepxHOcTeli paspbIBa CKOPOCTH) MOTeHIMaIbHoe TeueHHe Fy, C BEKTOPOM 
cKopocTu V,(x, y, z, t), yOBsJIeTBOpAIOULee TEM 2% KPaeBbIM YCJIOBHAM H YCJIO- 
BUAM Ha OecKOHeuHOCTH, uTO Hu Mose E. Tome ckopocru Teyenusa E mp J11000M 
t aBIAeTCA CyYMMOM AByX Novel: noma Ey H JoNomHUTebHOTO Noma E2 c BeK- 
TOPOM ckopocTH Va(x, y, z, t)=V—V34. Ilone E2 Bctomy BHe Y NOTeEHIMaJIbHO 
H YOBJIETBOPAeT YCJIOBHAM: PABeCHCTBA HYJIIO HOPMAJIbHOM KOMIOHCHTHI CKOPO- 
cTH Ha moBpepxHocTtH S Tela; OrpaHHYeHHOCTH MOTeHI[Masla CKOpOCTH Ha 
OeCKOHEUHOCTH HM HaJIHUHA B HEM MOBepXHOCTeli Y, MMeIOWHX TY #Ke KOHDH- 
rypalwio uM TO »*e paclpeenenve WApKyJIAWMH, KaK M IIpH OOulem Teve- 
HHH : : 

PaccMOTpHM HeCKOJIbKO cJIyy¥aeB MIOCKHX OOTeKAHHH MpocTeHwHx Ted 
WJleaJIbHOH 2KHIKOCTHIO C OOPas0BaHHeM BTOPOH (POpMbI ABH2KCHHs. Byzem 060- 
3HauaTb: W — KOMIVJICKCHbIM MOTeHWMad; W;— KOMIVJICKCHbIM MOTeHIMaJ! OCHOB- 
Horo TeueHua E,; y — BuxpeBpan Menena; I — oOuaa WM pKY IAEA (IIpOTHB 
yacoBOH cTpeJIKH) KycKa Y, OTCeKaeMOro paccMaTpHBaemou ee TOUKOH; Xx, y — 
MpAMOYFOsIbHad CHCTeMa KOOpAMHAaT; Z2=xX-+ly; £— BPeMA, e — IVIOTHOCTE; 
L — pasmepuoctb JIMHbI; T — pa3MepHOCTb BPeMeHH; @ — BeJIHNHHAa, KOM- 
TI@KCHO-COMpsAxKeHHaA c a; |a|— MOYJb a; [a] — pa3sMepHOCTh a. TeueHua 
paccmatTpuBaiorca mpu f>0, npayem mpu t=0 w=wy. HakvsiapipaeTca ycJio- 
BHe OTCYTCTBUA CHJIOBOrO BO3eHCTBHA Ha SJICEMCHTHI Y. Vurerpabl BONb Y 
nmouumarotca B cmpicuie Komm. Vcnomp3yrotci mpHHuunbl Teopuu nosqobusr 
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(cm., Hampumep, (2)). Y B OOULeM CyYae MOXET COCTOATL U3 OTEJbHBIX KYCKOB 
Yq (q=1,...,N). yeth z=z,(T, ) — ypaBHeHue q-ro kycka Y. 

I. wy=fid2"-+f.()2"; n — melicrsutenbHad Kouctanta Ye<n<l; fil), 
fe(t) — WelicrBuTembHbIe (PyYHKWMH. Wy MaeT OOTeKaHHe KJIMHa C PaCTBOPOM 


Bie x. MyuKuun z,(I, ft) MOKHbI yROBMeETBOPATh CHCTeME ypaBHeHult 


n 
HG. (OP i 
1op (Los t) |2—n)|n Dp i ) = n? {is (t) = 2fe (t) Go (dacs t) = 
N N 
if ar il aY 
oa a ) Gp Co t)— Se (E, #) ani 2 ) Ga) SED) 


Snecn ¢(I, t) = {z(f, t)}*; Ty -— Bemnunna I B npousBobHOH TOUKe KpH- 
Boli ¥,; HHTerpHpOBalve BeJeTCA OT TOYeK, JexKAlMX Ha CTCHKE. 


a) fi (t) = Fit; fo (t) = &tP0 eNO kp COnsty) ky = CONS teas 


JIeHCTBHTeIbuad KOHCTaHTa. TeyueHve MOXKeT HMeTb (PH3HYeCKHH CMBICJ Mp 
m>—1, kKorga uHTerpan myTH uacTny mpH t—->O0O cxogutca. [ky] = 
= LPT po] = L2G TUM TVE—VA—2)” Teyenne MOMKHO MpesNoOKUTS 
aBTOMOJeJIbHBIM. CucTemMa ypaBHeHHi (1) B lpegqmouowKeHHu, 4TO Y COCTOUT 
M43 OfHOrTO KycCKa, CBeeTCH K ypaBHeHHIO B Oe3pa3MePHbIX BeJIMGHHAaX: 


jw (Go) [20-1 {n (mm + 1) (Go) — (2m + 1) GEO — 


dG, 
le: Sheets Psd) ini CO an OT 
=n? (2—n) {1 + 84 (G%) me \ asa + ti \ Gag aT a 
V4 Y 


B pa6Oote Bcloxy novsioxKexHo: 


= Re”® = rei? as FSG 2) pee 2) Ss a CARL Bs Jane nS in = ulin, 


(3) 


Gis poet fer Oe 8 a3 a ete) 


8 — KoHcTanTa. PopmyuJpl (3) akoT 3aKOH pacllHMpeHHA Y HM H3MeHeHUA ee 
UHpKyJAUHH BO BpemMeHH. I B ToUKax NOsOOHA CO BpeMeHem mp 2m+n>0 
BospactaeT, mph 2m-+n<0 nayqaeT, mpH 2m+n—O octraetca HeH3MeHHON. 

6) Tlogcayyah myHkta a), Korqa 2m-+n=0. Ananu3 ypaBHenua (2) no- 
KasbBaeT, ¥TO upH 2m-+n->0 dGo/du(G))—0 ua Bcex BuTkax y, Ilocte- 
MeHHO Bce OOJIbIee YHCIO BHeIWHAX BHTKOB Y OCBOOOKAaeTcA OT BUXpeli, 
a WHPKYJIAWMA BHXpeH CocpeqoTOUMBaeTcCA Ha BHYTPeCHHHX BHTKaX y; NpH 
2m-+n=—0O Bea y cBoOoqHa OT BUXpell, a B ee MeHTpe pacnosaraetca yuC- 
KpeTHblit BUXpb. Syecb OOMaX WHPKyJIAUMA He MeHHeTCH CO BpeMeHeM, H, 
ACHCTBHTCIbHO, MOMKHO 3aflaBaTLCH pellieHueM, Kora BCH CHCTeMa Buxpeli 
CBOMMTCAH K JHCKPeTHOMY BHXpioO B TOUKe Z = 2,(f) HeH3MeHHOH BO BpemMeHH 
uapKy aun —Ty. Tonomxkum py = Ry P4728, GG, = RIP. ow, — Kom- 
MJIeKCHaA KOHCTaHTa; Gy — JelCTBUTebHad KOHCTaHTa. YcJIOBHe OTCyTCTBHA 
ACHCTBUA BHELWHeH CHMbI NpH Z = 2,(t) qaer ypaBuenne 


4 jin G —1 
x lea P= ny + 2nBey — (5 —n—t Ne (4) 


Monaraa py = Rye, nonyqum 
4 
— Ril" = nR,cos 9, + 2nBRicos 29, —-F* n ctgs,; 


(5) 
nR, sin, + 2nBRisin 29, = Gy. 
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OTH [Ba ypaBHeHHA CBASbIBaIOT TpH BemHUHHbI R,, 9, G,, HW HOKa 3a- 
Hava vMeeT OecuNcyIeHHoe MHOxKecTBO pemeHHii. Tlotpe6yem KOoneuHOCTH 
CKOpOcTH B TOUKe z= 0. Oro ycuoBNe JjaeT ypaBHenue 


rR, = G,sin9,. (6) 
YcOBUA KOHeYHOCTH CKOpocTH B BeplIHHe yrsoB MbI 6yjem TpeOoBaTb 


qaslee BO BCeX CTyuaAx. 
Tlonaraa, ufo Bes WApKysauua 7 upu 2m+n=0 coOupaetca B OMHOL 


| TOUKE, NOJYYHM JIA MPOM3BOJIbHOH TOUKH p= p> CHHpasu \a=wo= 
ize 
G dG @ ‘i 
aera. = ——-, re 1, H G, — Te *e, UTO H B cbopmMysax 
Co i Uo — Ue u (G) Mi yal 


(4), (5), (6). Uckmouas 13 ypaBuenua (2) u eMy conpsxKeHHOrO BeHUMHY 
dG,/G) “ yUTA MpHBeenHble Bille MpeyeMbHble paBeHCcTBa JA MTEL pasioB, 
NOJy4HM uppepenunasbHoe ypaBHeHHe JIA Y 


He a i Gy 4 Gy 
ae =n 4+ 28n — ~—— ——— 4 — —_ + 
grea Le ig oo Guage = eee 
dinw — reat G, 4 Gy R 
5 —nu |p i Roe) 
Toate [| + 232 + 5 Tere cee. 


B mulocKocTax »p Hy OOpa3s JBHxKYylelicA B MocKocTH z (buKCHpOBaHHOH 
YaCTHIbl JBMXKETCA MO «TpaeKTOPHH» aBTOMOJebHOrO BHKeHuA. JLudde- 
peHWMaJIbHOe ypaBHeHHe TpaeKTOpHH uMeeT BUT 


eee on fet He 
DRE ee an SEL Bt (W = RI) gem+niin—2y), (8) 
ae a Dann re 

2—n du. 


YpaBHeHHA TpaeKTOpHi He 3aBucaT oT ¢t. Kpupbie MIOCKOCTH 2, COOTBET- 
CTBYIOWMe TPaeKTOPHAM, MIpu s1060M ¢ cOcTOAT M3 OAHHX HM TeX *%Ke wacTHl. 
IIpu aBromojeJbHOM JBHXKeHHH Y yAOBJeTBOpAeT ypaBHeHuio (8) npH noxxore 
K Hel c OOeHX CTOPOH, ABJIAACh JIMHHeEH MpHeraHuad JBYX PasHbIxX TpaeKTOpHH. 
YpaBHenue (7) ABINeTCA YaCTHOH C(OPpMOH ypaBHeHua (8) WIA BbIPORKAeHHOFO 
pewenusa. Jia onpezeneHua Y B 3TOM CJTyuae HEOOXOANMO HalTH MHTerpadb- 
Hy!lO KpMBylo ypaBHeHua (7), OTXOZALyIo OT Tela H HaMATHIBAIOULyIOcA Ha 
TOUKY BUXps. 

IIpu S=0 cucrema ypaBHeHuli jaerT 

R,={(l—n)VaVn— iy", Gyan VnRy sind, = = (9) 

Il. w,=fi)V z+f.(t)z. Stor nogxcsyuai myuKra | coorpercrayeT pasBHTHIO 
BTOPOH (OpMbI ABHxKeHHA OKONO NomynuactuHH y=0, x>0. Ilpu teyennu 
¢ NOTeHUHaJIOM W, B TOUKe Z=O0 K *KHAKOCTH MpHo*weHa cocpexoToueHHan (MOL- 


cacbIBalolllaad) cHla X = > of ,(t). [pumenenue TeopeMbI O KOJIMUeCTBe JBHKe- 


HHA B IpOCKUMH Ha OCb x (IPH YCOBHH KOHeYHOCTH CKOpocTH mp z=0) MoKa- 
3bIBaeT, UTO OTCYTCTBHe CHJIbI X KOMMeHCHpyeTcA MpHpallleHveM KOJIMYeCTBA 
JBWXKeHHA BOIb OCH X MONOIHUTeIbHOTO Nowa Ee. CnpapeqiuBa WHTerpaJb- 


HaA TeopemMa 
‘ ) | 
“\yal = FA. (10) 
, 


Vnterpallua peyeTca 10 BCeEM YaCTAM Y, HaYHHaH OT TOUeK Ha CTeHKE. 
ay frit pki sisi = t2"—0)'3, Sto nogemyaal myuKta Ia) (n = 1/,). 

Teopema (10) B 6e3pa3MepHbIX BeJHUHHAaX HMeeT BHI 
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(2m + 1)\ Resin 2946 == (2m + 1)\rsin dG = (m>—%2). (11) 
Y ¥ 
6) fi) = Bde =hkt *. Sto nogenysai myHkta 16) (“= tio) 
PeieHue CHCTeMbI ypaBHeHHl (5), (6) qaeT 
3 


1 ™ ore cos 29, V 4 cos 94 


R= 3 Op = i = rere 


(12) 
5 re Eee Lee 
V 4 cos V 4cos 9 sin 9; 


Oe ey es z 
Cootnomenue (11) Bprpoxyaerca B papencTBo Risin 20,G, = x/2, KOTO 
pomy pemenve (12) ygoserBopset. Touka z= O aABuIAeTCH TOUKOH pa3sBeT- 


Coceduue mpaenmopuu 
Coceduue mpaexmopul 


Pue. 2 Pue. 3 


BuleHua moTOKa. SHak dw/dz B Touke z= 0 coBnajlaeT CO 3HaKOM BeJIM4HHbI 
BR,;—cos%,. O6osHauuM uepe3 Byp BemMuMHy 8B, Korga BR, =cos%,. IIpu 
B<Bup B TOUKe 2=O0 dw/dz<0. Touka z=0 saBaaetca TOUKOM «OTpbIBa» 
Re moToKa, T. €. TOUKOH OTXOJa TpaeKTOPpHH Y OT Teva 

(puc. 2). pu B >6.5 8 TouKe 2-=0 dw/dz—-0, none 


2 He ABJIA€TCA TOUKOH OTXOfa 7 OT Tesla. TouKka C orT- 


‘ pbiBa NOTOKa HaxoquTca pH x >O0 (pune. 3). pu 
3 


oe es 
PAG —+ 8 4s'co umeem 9,30, G, 60; RS 1/V 4. B_ ma0cKo- 
ee cTH » mpa Bos cnupatb _ JOKamM3yeTCA OKONIO 
HC 
3 


TOUKH p= LV 4, CTArHBaAcb B aTy TouKy. B- nuo- 
CKOCTH Z 7 JOKaJIH3yeTCA OKOJIO TOUKH y = 0, x = 4 "he hE (puc. 4). 
— Ea ae) o 
B)w,= kt Vz + kote” P82; B = ky kk, S> 1 —nogceayyali myHxTa a). 
IIpeqnosoxuM, MO aHaJIOrHH C IyYHKTOM 6), ufo pH B—>oo BCA _ CTATH- 


BaeTCH B TOUKY p = Ry, WeHCTBHTebHOM ocH. YCOBHe KOHEYHOCTH CKOPOCTH 
B TOUKe z =O u Teopema (11) qatoT, cooTBeTCTBeHHO, 


Lape: : rf 
\apsinddG = x; | Resin 20dG =. (13) 
Pie Ne 


Homaraa 3-0, RR, TomysuuM paBencTBa 


Ri = (2m ty \ 9 4G = (2m Ey (14) 
a6 
OcHOBHbIe NOJOKeHHA paOoTbI AoMOKeHbI aBTopom ua IX MexyyHapor- 
HOM KOHrpecce NO NpukJaqHOH MexaHuKe B Bproccene 12 IX 1956 r. 


VuctutyT MexaHuKu Tocrynus0 
Akalemuu HayK CCCP 9 XI 1956 


7 . IMTMPOBAHHAA JIUTEPATYPA 
1L.Prandtl, Uber die Entstehung von Wirbeln in der idealen Fliissigkeit, Vortrage 


aus’ Hydro- und Aerodynamik, Berlin, 1924. ? JI. UW. Ceo, Merogsr nogqo6usa u pasmep- 
HOCTH B MexaHHke, M., 1954. 
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ACT POHOMH A 


B. HW. KPACOBCKHH u H. C UWIKJIOBCKHM 


BO3MO)KHOE BJIMAAHHE BCIIbILIEK CBEPXHOBbIX 
HA 3SBOJIFOUHWEIO DKH3HH HA 3EMJIE 


(ITpedcmaeneno akademukom H. E. Tammom 9 V 1957) 


B wacTosliiee BpeMA pelcTaBsAeTCA AOKa3aHHbIM, UTO KaK paMoussy4ueHHe, 
TaK HM OMTHYeCKOe U3JIy4eHHe (C HeMpepbIBHLIM cmekTpoM) Kpa6opuyHok TyMaH- 
HOCTH OOYCJIOBJICHO PEAATHBUCTCKHMH 3/IEKTPOHAMH, JBM XKYILMMUCA B MarHuT- 
HbIX MOAX (*,”). lostromy HeoOxOAUMO CUUTAaThCH C (aKTOM,4YTO 3Ta TYMaHHOCTb— 
OCTaTOK BCIbIUKH CpepxHoson 1054 r. — comepxuT B ce6e OrpoMHoe KOmHYe- 
CTBO PCJIATHBUCTCKHX YaCTUL, T. €. WePBHYHbIX KOCMMYeCKHX Jyuel. To 2%e CaMoe 
cleqyeT CKa3aTb HM O BCeX ApyruX TYMAHHOCTAX — oOcTaTKax BCHbIleK Cpepx- 
HOBbIX. JelicTBUTeIbHO, OCTATKH BCIIbIWIek Kak CBepxHopoi 1572 r., Tak u 
CpepxHopon 1604 r. aBasiorca ucTOuHHKaMU paluousyyenna (3, *). HenaBHo 
oOHapyxXeHO paHou3smyueHHe M OT BOJIOKHMCTBIX TYMaHHOCcTeHt B JleGeze — 
HECOMHEHHBIX OCTATKOB BCIIbIXHYBIWWeH HECKOJIbKO THICAY eT Ha3ay, Cpepx- 
HoBoli (°). Cormacno (*°) B Kpa6opuqHol TYMaHHOCTH cpeqHAS KOHUWeHTpallua 
PeMATMBUCTCKHX 3JIeKTPOHOB Cc 9Hepruelt E >19° 9p, N (BE >10°) = 3-107 em 8. 
MoxkHo OxKuaTb, YTO Takoro %Ke nopAAKa OyseT WH KOHWeHTPaluA pe ATHBUCT- 
CKHX mpoToHoB. Kora paguyc Kpa6opugHoH TyMaHHOCTH, BCwIeqcTBHe ee 
pacliupeHHua, cTaHeT paBHbIM ~D MapceK, KOHUeHTpaluA pesATHBUCTCKUX 
wacTull craHeT ~3-10°° cm ®, T. e€. Bce elle GyJeT, IPHMePHO, B TPHAMATb pas 
Ooubile, YM KOHUeHTPaluA NepBUYHbIX KOCMHYeCCKHX ye B OKPeCTHOCTAX 
Semsu. 

Tako CpaBHUTesIbHO «CTapOh» TYMaHHOCTbIO, OOpasoBaBllleHcA B Pe3YJIbTAaTe 
BCHbIWKH CBepxHoBol, saBuserca 1C443, suHelHbIe pa3Mepbl KOTOpOH 
7—10 mapcek, a KOHUeHTPalluA PeMATHBUCTCKMX YACTHL, KaK 9TO Culeyer U3 
paluoacrpoHoMuyecKHX JaHHbIx, B S0—100 pas Oonbule, YeM B OKPeCTHOCTAX 
Semin. 

Bosuukaer Bompoc, Moro mH Cone BMecTe C OKPyKaloulMMM ero MulaHe- 
Tamu, JBuradcb B lanakTuke, MoMayaTb B TakHe OOaCTH MexK3Be3QHOFO Mpo- 
CTpaHCTBa, Te MJOTHOCTh MepBHUHbIX KOCMHYeCKHX Jy4eH B JeCATKH WJM 
faxKe B COTHH pa3 Oovblie, YeM B HacToAUee Bpema? Mp MoxKeM OTBETHTh Ha 
3TOT BONpOC YTBepAMTeIbHO. OTO MpoucxosLuO Tora, Kora B HemocpescT~ 
BeHHOM OHs0cTH oT CouIHIa BCHbIXHBaH CBepXHOBBbIe 3Be3/bI. 

Uacrota scmbiliek CpepxHoBbix B lamakTuke 0 HeaBHero BpeMeHH oMpe- 
elAach NO yCpeyHeHHbIM JaHHBIM JIA AWpyrux ramakTuK. OgHako OblI0 MO0Ka- 
3anHo (°), uro uacToTra TaKHX BCMbIWeK NO KpalineH Mepe Ha MOpPAOK BBpILUe. 
B 9Tom oTHowenuu nama Tanaxruka nofo6uHa ranakTukam NGC 3184, 6946 
u 4321, B KOTOpbIX YaCTOTa BCIIbIWek CBepXHOBbIX aHOMAJIbHO Beka. Jleiicr- 
BUTCIbHO, 3a HOCTeHIOIO THCHUY eT B HaWeH TanaxTuKe HaOwloJalocb, 0 
Kpalineli Mepe, 5 scmbitlek CpepxHosbix (1006, 1054, 1572, 1604 u 1843 xr; 
nocnenuaa — Hopas Kuaa, cm. (*)). Bee oun Oblin OUeHb APKHe, CleMOBAaTeJIb- 
HO, paccTosHHe JO HUX He MpeBbllano 2—2,5 Kc, OCOOeHHO, eCIM yuecTb 
Me@xK3Be31HOe Mormouenve cBeTa. Orciosa MOXKHO CielaTb BbIBOA, YTO IpHMepHO 
Kaxkyyio 1000 mer scnbixupaet CpepxHOBad Ha paCCTOAHHM He OovIbLeM, YeM 
1000 ne. IIpunumaa, uro CaepxHosble OOpasyioT B [aakTuke CHJIbHO yIJIOUleH- 
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Hy!o cHcTemy TOmUWMHOHK ~ 100 nic, Hatem, 4TO, HaMpuMep, Kark/[ple 200 MuvI- 
OHOB sleT BCIbIXHBaeT CBepXHOBad Ha PacCTOAHMM MeHbIeM, vem 8 Mapcek. 
ro osHayaeT, UTO 3a BPeMsA CYIMeCTBOBAHHA SeMJIM HeCKOUIbKO pas (~ 10) Onu- 
“Katine K CouHUy 3Be3MbIl BCIbIXMBaJIH Kak CBepXHOBHIe. 

SApkocTb BCIbIXHYBUWeH 3Be31bI e1Ba JIM MpeBocxoyusa —20™, T. e. MOTOK 
U3IYYCHHA OT 3Be3MbI Obi B THICAYM pas MeHbUIe, Yem OT ComHta. He uckmoue- 
HO, O{HakKO, 4YTO MOTOK »%ecTKOorO (HaMpuMep, PeHTTeHOBCKOrO) H3/1yYeHHA OT 
3Be3/[bI H OT TYMAHHOCTH Ha CaMbIX paHHHX ()asax ee pasBHTHA MOF CyULeCTBeHHO 
MPpeBOCXOJMTb MOTOK 2KeCTKOFO U31yYeHHA OT Coma. ITO MOrs1O HMeTb Cepbes- 
Hble MocuescTBud (cM. HHKe). Pacumpsatomlaaca co cKopocTbio ~ 10° cm/ceK ra- 
30BaAi oOOo04uKa, OOpasoBaBllaicAd B pesyJbTaTe BCIIbILKH CBepXHOBOH, 
npoliger Yepes comHeuHylo cuctemy. YuuTHIBad, OHAKO, HUYTOAKHYI0 MJIOTHOCTS 
ra3a B 9TOM OOom0uKe (~ 10°* r/cm®), Bpay, aM 9TO MOBMedeT 3a COOOM KakHe- 
mu60 nocueqCTBHA. 

BecbMa CYylleCTBeHHO, OHaKO, YTO B TaKHe SIOXH B TeYeHHe HECKOJIBKUX 
TbICAY JIeT MOTOK KOCMHMYECKOLO U3/TYYeHHA Ha Semuie OyMeT NpeBbiWaTb CpeqHHH 
YPOBeHb B HECKOJIbKO JlecaTKOB pa3. Hy2KHo elle yuecTb, 4TO peJIATHBUCTCKHe 
YacTHIIbI B paclilMpslollelicd TyMaHHOCTH — OCTAaTKe BCIIbILIKH CBepxHOBOH — 
6yHyT paciipeseeHbI BeCbMa HepaBHOMepHO. TakuM 06pa30M, MOryT ObITb Me- 
PHOMbI, WIAWLMeCA MHOTFHe COTHH JieT, KOra MOTOK MepBHYHbIX KOCMM4eCCKUX 
syuel Ha Semne OyJeT B COTHH pas OobIe COBPeMeHHOLO. 

He ucks104eHO, YTO STO MOXKET NOBEL 3a COOOH CepbesHble OnomorMueckHe 
Mu, Tpexyle Bcero, reneTuyeckue NocuiescTBuA. M3pecTHo, uTo Npollecc SBOJOUMH 
2KUBbIX CYULeECTB Ha Gemse OMpekemAeTCA ECTECTBEHHbIM OTOOPOM NO] BJIMAHHEM 
PpasHooOpasHbIx (PUBHYeECKUX YCIOBHM OKPyxXalollelH cpesbI. OZHakoO JO HacTos- 
UlerO BpeMeHH HHKOFa He YYMTHIBAICA TaKOH BaxkKHelwu (akTOp, Kak OOWHA 
YPOBeHb 2KecTKOH patualun. Mexyy TeM B CHuY CKa3aHHOro CulefyeT Mpu3HaTb, 
uTO MocleqHHH (akTOp Ha HEKOTOPbIX 9TAaMaX YBOJIOWMH MOF HMeTb BaxKHOe, 
eCJIM He pelliaiollee 3HaueHnHe. 

CormacHo CYyULeCTBYIOUlHM JaHHbIM (cM., HampuMep, (°)), o6ycnoBmeHHaa 
KOCMHYCCKHMH JIYYaMH paHOaKTHBHOCTb BO3LYXa B MpH3eMHOM CJI0e COCTAaB- 
jiseT B HacTosiee Bpema 0,04 r B rog, T. e. oKoO 1/5 OO6ero YpOBHA ecTe- 
CTBEHHOM paqualun. Penernueckoe 3HaueHHe %KeCTKON palualluu, KaK H3BeECTHO, 
ABJIACTCA B HACTOAMLee BPEMA TIpeMeTOM BeCbMa HHTECHCMBHbIX UCCIe,OBaHNH. 
Xora MHOroe B STO BaxKHOH MpoGseMe MOKa elle He JOCTATOUHO ACHO, OCHOBHBIe 
BbIBOJbI MOXKHO P€3IOMHPOBATb CJeAYIOWHM OOpasom. 

YBeuHYeHHe YaCTOTL! MYTHPOBaHHA MpOTMB eCTeCTBeHHOTO YpOBHA axe 
B [Ba pasa JIA HEKOTOPbIX (OPM MOXKeT NOBMeUb 3a COOOM CepbesHble reHeTHu- 
yeckHe MocneqcTBuA. J,ia BALOB C KOPOTKHM WMKJIOM pa3MHOXKeHHA B pse 
ciydaeB JIA YQBOCHHA YaCTOThI MyTalHi TpeOyeTcA yBesIM4YeHHe HHTCHCHBHOCTH 
KOCMMYeCKOM pavallMW B COTHH HM THICAUM pas. OnHaKO AIA oNrowKUByWUX 
tbopM yBoeHve YaCTOTbI MYTHPOBaHHA TpeOyeT yBeM4eHHA NOsbI OOMyYeHuA 
KOCMHYeCKOM pasMallvel Bcero mHWIb B 3—10 pas. 

Orciofa cuelyeT, YTO WAHTebHOe, MpOLOMKatolleeca THICHUM eT, BO3el- 
CTBHE B JECATKM Pa3 YBeEMMYCHHOFO YPOBHA HHTCHCMBHOCTH KOCMMYeCKHX yen 
MO*KeT MOBME4b 3a COOOH KaTacTpotbuyecKHe NocelCTBUA JIA MHOTMX CpaBHH- 
TeJIbHO JOJITOXRKUBYWIAX CMelWMaIM3HPOBaHHbIX BHJOB %XMBOTHBIX C OrpaHHueH- 
HOM UMCeHHOCTbIO Nonyasuui. MoxkHo, HampHMep, BbICKa3aTb TuNOTe3y, YTO 
TaK Ha3bIBaeMOe «BEJIMKOe BbIMMpPaHHe» PenTHIHMH B KOHWe MeOBOrO MepHosa 
Obl0 OOyCOBeHO ITOH MpHunHo. 

C qpyroli cropoubl, Wid ApyruX BUJOB XKMBOTHBIX, a Tak2Ke pacTeHult, 3Ha- 
YATEJIbHOe YBEJIMYCHHe HHTCHCHBHOCTH KOCMHYeCKHX JIydel MOMKeT OKa3aTbca 
(bakTOpoM, OlarompHATCTBYIOWIMM UX LalbHeiwiel sBomouHH. He uckmto4eno, 
HallpHMeP, UTO MIBIMIHbIM pacliBeT pacTHTeIbHOCTH B 9NOXY KAaMCHHOYTOWbHOrO 
MepHoa B 3HaYHTeIbHOK CTeMeHH Obl OOYCNOBMEH MOBbILeHHEM YPOBHA >xecrT- 
KOH paynalun. 

O6pallad BHUMaHHe Ha OnoslorM4ecKHe HM TeHeETHUeCKHe MocmeACTBUA 3Ha- 
WHTCbHOTO YBeIMYCHHA HHTCHCHBHOCTH KOCMMYeCKON PalMalluH B HeKOTOpHIe 
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2MOXH MHHYBIUel HCTOpHH SeMIM, Mbl JOJKHBI OTMETHTb, YTO STOT (akTOp 
MOP CTHMYJIHPOBaTb B CBO€ BpeMA OOpa3s0BaHHe M3 MpOCTbIX OpraHHuecKHxX 


COCMHHEHHH CJIOXKHEIX KOMMJI€KCOB, H3 KOTOPbIX MOrla Pa3BUTbCA MKH3Hb Ha 
3emuie. 


VMucrutyt du3suku aTMocdepbl Tloctymuu10 
Akazemuu HaykK CCCP 29 IV 1957 
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1Y.C. UW kaoscexnu ti, JAH, 90, 983 (1953). 2 1.Oort,T. Walraven, Bull. 
Astr. Neederl., 12, Ne 462, 285 (1956). ® R.HanburryBrown,C.Hazard, Nature, 
170, 364 (1952). *4J.Shakeshaft,M.Ryleetal., Mem. Roy. Astr. Soc., 67, Ne 3, 
106 (1955). 5D. Walsh, R. Hanburry Brown, Nature, 178, 808 (1955). 
6Y.C.MUxnosexkul, Kocmmueckoe pagvousnyyenne, M., 1956. 7 A.D.Thacke 


ray, Observatory, 76, 103, 154 (1956). *® H.II. Ly6uuuu, Bectu. AHCCCP, Ne 8, 
22 (1956). : 
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Jlonsann Akagemuu unuayr CCCP 
1957. Tom 116, Ni 2 | 


ACT POHOMH JI © 


K. ®. OFOPOXHMK OB 


YPABHEHHE FUYPOCTATHYFCKOFO PABHOBECH A 
AJIA ChEPHYECKHX 3BE3HbIX CHCTEM 


(ITpedcmaeazeno axademuxom B. A. AmOapyymanom 26 IV 1957) 


1. Ilycrb p — namoTHocTb; p — aBueHue; fF — pajlHyc-BeKTOp NO OTHO- 
WeHHIO K Weutpy maccpl; U (r) —norenumam TaroTenus. Torga ruypocraTuye- 
cKoe ypaBHeHHe [Id cctbepHuecKHX %KUAKHX MaCC MMeeT BUI 


VspecrHoe ypapuenve OmMseHa NomyuaeTcd u3 ypaBHeHua (1) npH 3alaHHH 
NOWATpONuYecKorO YpaBHeHHA COCTOAHHA 


p= Ko", (2) 


rye K u y — nocTrosHHbIe KosdppulHeHTHI. 

Y paBHeHve OmyeHa ObIIO UCNOMb30BaHO elle B 1911 r. IInammepom (*) aA 
OlpewesleHHA pacnipeeseHHA 3Be3] B WapOBbIX CKOMJICHHAX UH, KaK H3BeCTHO, 
uaCTHOe pellieHHe 9TOFO ypaBHeHHA, CooTBeTCTBYIOllee ~ = °/; (Tak Ha3biBae- 
MbIH «3aKoH Lycrepa»), Hemsoxo MmpelcTaBAeT HHOFa pe3syuJbTaTbl HaGvioje- 
HHH. B JambHellleM 3aKOHHOCTb IIpPHMeHeHHA K 3Be3HbIM CHCTeMaM aHaJOrHit 
C MOJICKYJIAPHbIM Tra30M, Ha KOTOPbIX OCHOBaHO HCNOb30BaHve ypaBHeHHA 
OmeHa, HEOLHOKpaTHO NosBepramach cepbesHol KpuTuke Llefinenem (*), Daquur- 
TOHOM (*) u Ap. B mocueqHee BpeMa ZTOT BOMpoc cHOBa Obi paccmorpen Bau 
hep Byaau (4). 

Tlostomy npeycTraBiaeT HHTepec JaTb BbIBOA YpaBHeHUA paBHOBecuA ccepu- 
YeCKOH 3Be3HOH CHCTeMbI, U30erai MO BO3MOXKHOCTH KaKUX-IMOO MCKYCCTBeH- 
HbIX THMOTe3 O CBOHCTBAX 3Be3HbIX CHCTeM. 

2. Mbt paccMorpyM 3Be3qHyt0 cucTemy: 1) Haxofalllyroca B CTallHOoHapHOM Co- 
croaHuu; 2) oOmafaioulyio ccbepuueckoli cuMMeTpHelii B pacnpeseneHun 3Be3LHOH 
MJIOTHOCTH; 3) KpOMe STOTO, MBI CHesaeM TOMbKO OLHO Mpelnomox*KewHe, YTO WIA 
Hee olpefeseHa (:ha30Ban MJIOTHOCTD: 


f=T(r; RO, ®), (3) 


KOTOpad YOBJeTBOpAeT ypaBHeHHio BowbumMana. Syecb rf — no-lpexKHemMy pa- 


Muyc-Bektop; R, 0, © — joKuHcoBcKHe ctbepuyecKHe KOMNOHEHTHI JHHeHHOM 
CKOpOocTH: 


R=r, @=76,. © =7sinfo, (4) 


rye § u @ — yraosble chepvyeckue KOOPAUHATH, a TONKA Hal OyKBOli O3HayaeT 
TubpepesunpoBanue m0 BpemeHn. 

a30BaH IVJIOTHOCTb JOJOKHa YOBJIETBOPATb OYeBHAHLIM ycIOBUAM: f > 0 
M, KpOMe TOFO, 4TO MpousBefenve f Ha MOCOM Leb MHOrOWIeH BTOpoi crene- 
Hu P(R, 0, ®) crpemutcsa kK HYysIO, ECAH XOTA Obl OHA U3 KOMMOHeHT CKOpocTH 
CTPeMHTCA K OeCKOHEYHOCTH. 
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B Hauiem curyyae ypaBHeHHe BowiumMana umeer BUI 


Of dU 82 + 0) of cw? RO) Of 
R Lor \ dr r r hoe {cote 0 if r } 09 
OM @ 
8 Sotee ae hee. (5) 


BocniouIb30BaBIUHCb YyCJIOBHeM, uTO f He JlOJDKHa 3aBHceTb OT yrvloBoli 
KOOPpAHHaTbl §, Mbl MOKEM pa3JIOKHTb ypaBHeHue (5) Ha JBa ypaBHeHHA: 


Of Of as 
D roi li atheae: 
(6) 
of , [dU , O40) OF — R fo OF af) 
Re r \ RT 1956 + Ox} =O. 


Ileppoe u3 9THX ypaBHeHHii o3HauaeT, uTO f JOmKHa 3aBHCETb TOJbKO 


OT BevIHUUHBI 
T? = 8? + @?, (7) 


i €. OF KBa pata nonepeyHou KOMMOHEHTbI CKOPOCTH ihe 
Torya BTOpoe ypaBHeHHe MOMKHO 3alluCaTb B BHe 


of dU ae G2 Of here nO here 
ean xi See rR 2 — 


KOTOpoe BilepBbie Oblio NomyyeHo IInBemBapKapom (°). 
ad ouyyenHvA ypaBHeHHA THpocTaTMyecKoro paBHOBeCHA YyMHO%KaeM 
ypaBHenHe (8) Ha R HM MHTerpHpyeM No BceMy MpocTpaHcTBy cKopoctTeld. 
O6o3Hauad aJIeMeHT OObeMa B IpocTpaHcTBe cKopoctTeH uepe3s dQ, MbI 
BBeeM OOO3HaYeHHA: 


y= \faQ, p =| R%fdQ, q =\ Tf dO, (9) 
HM Tora WOJFTyYHM oomjee ypaBHeHve YH pocTaTHyecKOro PpaBHOBechHA A 
ccepHuecKHX 3Be3{HbIX CHCTeM 


dp 2p Po ene, 
aos p= ce an OY) 


Syecb ¥— 3Be3][HaA MIOTHOCTb; p H g — MapaMerpbl «jaBJIeHHA», aHaJIOPMUHbIe 
Mapamerpam JKuHca, BBeseHHBIM uM B 1922 r. aa CHyyaad CHCTeM C OCeBOH 
CHMMeTpHel. 

Hecmorps Ha cBoto mpoctotry, ypaBHeHue (10) qo cHx nop ocTaBaslocb HeH3- 
BeCTHbIM, XOTA H3 HeEFO MO2KHO BbIBCCTH PAX OOWIMX CBOHCTB 3Be3HbIX CHCTeM. 
gs 3. Ypapnenue rufpocraruyecKkoro paBHOBecHsA WIA 2%KuAKOcTH (1) aABAeTCH 
WaCTHBIM Cay4aeM ypaBHeHusa (10), CcooTBeTCTBYIOWNHM Cly4alo, Kora 


Tlapamerpbl p u 9 3aBHCAT OT 3aKOHa pactpefemeHuA CKOpOCTeH 3Be3 B KarK- 
ol TOuKe 3Be3HOH CHCTeMbI HM MOryT ObITb 3allMcaHbl B CPopMe 


p=vR*, g=v(0?+ 0). (12) 


Orcioqa BHAHO, 4¥TO ycoBHe (11) BEINOmHAeTCA, ecrn R? = 0? = M?, T. ec. 
eCIM paciipesenenue cKopocTeli oOaqaer cbepHyeckol cCuMMeTpHel. 

B o6ulem cayyae (Korga 2p — q=£0) ypaBuenue (10) cogepxur uerbipe He- 
u3BecTHble (yHKunu. M3 nux gape: vy u U (r) cBASaHbI ypaBHeHHeM ITyaccona. 
Orctoja BHIHO, 4TO B OOUIEM CuyYae 3aada ABJIAeCTCA HEONpeleeHHOH UM Tpe- 
Oyetca 3ajaHne elle BYX COOTHOWIeHHH MexKAyY STHMH PYHKUMAMM JIA Toro, 
4YTOObI CTAJIO BOSMOXKHbIM OJHO3HAUHOe pellleHHue. 
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B cayyae OmMfena — IIlnamMepa oOfHO3HauHOCTb OCTHraeTcA BBeeHHe 
ycnosua (11) w ypaBHenua cocrosHua (nomuTponpt) (2). 

H3 npesbiqyuiero ACHO, YTO JIA pellleHuA 3aadu THApocTaTMyecKOrO PaBHC 
BeCHA HeEOOXOAHMO HaXxOMKeHve COOTHOMIeHHA M@Ky CYWLeCTBeHHO CTAaTHCTY 
YeCKHMHM 3JIEMeCHTaMH, KAKOBbIMM ABJAIOTCA P, g uM oTUacTH y. MHa4e roBops 
pellieHHe rHqpoluHaMMyeCKOH 3aauH HEBOSMOXKHO B WaHHOM culy4ae 6e3 mpr 
BJICUCHHA MeTOAOB CTaTHCTHYeCKOH MeXaHHKH. 


JlenHerpaycKuit rocyapcTBeHHbili yHuBepCHTeT Tlocrynuso 
wm. A. A. )Kqavosa | g 23 IV 1957 


UHMTHPOBAHHAS JIATEPATYPA 


1 H.C.P1lummer, Monthly Not. Roy. Astron. Soc., 71, 464 (1911). * H.von Ze: 
pel, Kung. Svenska Vet. Akad. Handlingar, 51, Ne 5,9 (1913). %A.S.Eddingtor 
Monthly Not. Roy. Astron. Soc., 76, 574 (1916). * R.v. d. R. Wooley, Monthly No 
Roy. Astron. Soc., 114, 191 (1954). ®&S. W. Shiveshwarkar, Monthly Not. Roy 
Astron. Soc., 96, 751 (1936). 
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Jloxaagn Akayemun nayx CCCP 
1957. Tom 116, N: 2 


MATEMATHYECKAS ®H3HKA 


Bb. 3. KAW EHEJIEHBAYM 


K OBLIEM TEOPHH HEPETryY JIAPHbIX BOJIHOBOJIOB 
(ITpedcmaeaexo axademukom B. A. Beedencxum 11 V 1957) 


1. B (*) Opin npeynoxeH MeTOR, CBOLALLUM 3afayy oO pacnpocrpanennu pasno- 
BOJIH B HeperyJIAPHOM BOJIHOBOJe K CHCTeMe OOBIKHOBEHHEIX ndpdepeH MaJIbHbIX 
ypapHennit. JIA BOMHOBOOB C MeJVJIeHHO MeHAIOWIMMHCA MapaMerpaMu. 9TOT 
MeTOJ, MO3BOAeCT B pAe CTyYaeB JaTb ABHOe pelllenue. B (7-4) Oba moKasaHa 
ero s*PPeKTHBHOCTh JIA pacueTa KOHKPeTHBIX BOJIHOBOJHBIX Mepexogzos. B (*) 
MeTO, ObIJI IPHMeHeH K 3ajlaue, B KOTOPOH NoTeHMabHad (YHKUMA B Hepe;ry- 
JIAPHOM BOJIHOBOJe YOBMeETBOPANa B KaxKOM MOMepeyHOM CeyeHHH TOMY Ke 
rpaHH4HOMY YCJIOBHIO, YTO H MOTeHUHabHaAn PYHKUAA B pPeryJIAPHOM BOMHOBOTE 
c TeM 2Ke ceyeHHeM. Hurke OH MPHMeHseTCA K 3afade O CHMMETPHYHON SuIeKTPH- 
yeCKOH BOJIH€ B CHMMe€TPHYHOM BOJIHOBOJHOM Tlepexofle Kpyrsoro ceyeHHA, 
B KOTOPpOH ykKa3aHHOe OrpaHHeHHe CHATO. 

YpapHenua Maxkcpena B UMMHApM4yecKHX KOOpMHaTaxX Mpu BpeMeHHOM 
3aBHCHMOCTH exp (it) JaloT JIA paccMaTpHBaemoro Nowa (LUTpHX O3sHauaeT O/dZ) 
Bo ee ge (1) 
roe H (r, Z2) — a3MMyTaJIbHad KOMMOHEHTA MAarHHTHOTO MOA, YMOBETBOPAIO- 
wad ypaBHeHHIo 

iby) 


WH +H" + eH =0, PH=Z [- = (rH)| (2) 


Tlonepeyuble ceuveHHA BOJHOBO/a IVIOCKOCTAMH Z = Const ABJIAIOTCA OKPyX- 
HOCTAMH payuyca a(z). Ha metaae (ujeawbHO MpoBos_Allem) pH r=a 


H JOMKHO YAOBJETBOPATh rpaHHYHOMY YCJIOBUIO —— =~ (rH) —a’H’ =0. 


Bseyem cbynkuuun H,(r, 2), UpekcTaBsmiollue cOOoK pH sOOOM z = const 
MarHHTHOe Mole BOJH Eym B PeryAAPHOM BOJHOBOJe C payuycom a(z). Oru 
<PYHKIMH YJOBJIeTBOpAIOT ypaBHeHHAM 


Hy 82, (2) Hm = 0 (3) 


H rpaHHuHomy ycsoBuio O (rH ,)/Or = 0. Onn pasubl Ny (8nr), rae Jo(8ma) = 0 
u N onpegemsetca u3 ycOBHA HOPMHpOBKH. YUNTHIBAA OPTOFOHaJIbHOCTb 
Hm, 3amvlemM 9T0 ycnopue B Bue \HmH,dS =%mp, Pe WHTerpad B3AT TO 


NONepeyHOMy CeyeHHIO. 
IIpeycrapum, ananoruuno (1), H B Bue paya 


H = S\(Ane*™ + Cue) tn "Am, (4) 


m 


rye 
fm(z)=(P— PE tava te \ rmdz. (5) 

0 
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CBsaxKeM HCKOMBIe (PyHKUHH A,» (Z) w Cm(Z) HW AX TNpOn3BOAHbIe LONOJI- 
HATCJIbHBIM YCJIOBHeM, MOJyuaIOULMMCH Mp BbIMOJIHeHHH PpaBeHCTBa 


Hi >) (= Age Pepe re (6) 


[Ipu nogcranopke (4) B (2) Heb3a NPHMeHATS OllepaTop Y* K KaxKOMy 
WIeHY psa B OTJeJIbHOCTH-—B 9TOM COCTOHT OCHOBHOe OTMMUHe paccmMaT- 
puBaemol sayqaun or(!). Ucnomsyem juin onpejeienua vy*H M3BeCTHBIM 
mpuem (°,°), pagiarai aTy BeHUHHy B pay no H, WU CBASbIBAad Apyr Cc 
ApyroM KosHMeHTbI NoOJyYeHHOrO pa3svioxKeHHA Mu pasmoxweHHA (4) pH 
noMoulH dopMysbl [pHa Aa onepatopa V2, npuMenesuon Kk (pyHKuMaAM ff 
u Hm. YuuTsipad (3) uw rpanwunble ycuoBua qin H vu Hm, NowydHM 


vH= > |- 82 (Ame em 4. Omen) ra ba! d H'Hm ds| Hn, (i 


rye mocmeqHuH HHTerpas! B3AT NO KOHTYpy NWoMepeunoro ceyeHHA. 

Ilogctapaaa (6) u (7) B (2), Tomwy4dHM BTOpoe ycuIOBHe, CBA3bIBAaIOLee 
Am, Cm W UX TIpOM3BOJHbIe; paspellad 9TO YCOBHe MH yCOBHe, Culeayrollee 
u3 (6), OTHOCHTeJIbHO An u Ges HaWeM HWCKOMy!O CHCTeMy ypaBHeHHH, 
aHaJiorHuHy1o cucteme (12) us (?): 


2r » D) Vai 
elAp f ; 1 
a y r r A e hm con thm ~ is. 8 
sa ine lite + m) m + (rp Tm) Gme ]¢m (8) 
’ Shite voters ae 
CoA Poh + SS § HH ds — 
» Vp 
e—'Ap 


a 29 te Dias [(rp = lim) Ame ism ale (Tp ste i) Cre] fe 


m 


SIECo Vinp = | Hnll pdS. Jl1@ 9THX BeMUHH u3 (4) H yCIOBHA HOPMHpOBKA 
JeTKO MOJYYHTb 


a’ 
Yam = 5 Q Hinds walwey On. 
3. 32 2a! 
t a 
VAD ae ope $ Ap», ds = = (9) 
8p aaa 8, mn Sin a 


Cucremy (8) Hayo peliaTh MpH onpeyeeHHbIX yCJIOBHAX Ha KOHUWax 
=0 u z=L neperyapnoro yyactka. Ecam caepa naqaer Bosna, KOTOpOH 
Mbl TIIPHCBOHM HoMep m= 1, TO yCZOBMA 9TH TaKOBBI: 


A,=1, An=0, m=-1 mpu z=0; Cu =O py z=, (iG 


Jlas mMomororo nepexoya (a’< 1), KOTOpbIM MBI 3yecb orpaHuuuMca, 
Move B JHKOOOM CeyeHHH OIH3KO K Toso najaroeli BOJIHbI, H pH BbIUACJIe- 
HMM B (8) KOHTYpHbIX HHTerpasios, nepey KOTOPbIMH CTOMT MaJIblH MHOKH- 
TeJIb @', MOXKHO 3aMeHATb TOMHOe OMe omeM stoi ayarolleH + BOJIHBI. 
Iloptopaa jlanee coorgercrBy1ouie cooOpaxenna (1), nowyuum us (8), (10) 


AJA HCKOMBIX aMIWIMTY YXOMAMMX WapaSHTHbIX BOJH C TOYHOCTHIO oO dWie- 
HOB BTOpOoro MopsxyKa no a’ 


es 
4 ifn FO Re FE Ean 


4 


ais Oies: 
~ 1 gee Mopahers | > (11) 


oun eS 
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C BepXHMM 3HaKOM Bbipaxkeune (11) qaer Am(L) (m=41), c Hv2KHUM OHO Laer 
Cin(0) (m = 1,2,...). Amnuamryga A; ocraeres nocrosuHoli. Cormacuo (1), (6) 
WM YCIOBHIO HOpMHpoBKH H,, 3TO O3HataeT, YTO, KaK H JOJOKHO CeLOBaTb U3 
3aKOHa COXPpaHeHHA SHEP, 9HeEPrHA NpAMOM BOMHEI m = | B 9TOM NOpAsKe 
He H3MeHAeTCA BAOb HeperyAAPHOTO BOHOBOIA. 

B pasBuToM Bpllle 4 B (') MeTOze Mpoule, 4emM B Apyrux H3BeCTHBIX MeTOJax 
(°, *), pelliaiorcsA salad O COWICHEHHH Pas M4HBIX BOJHOBOLOB; MeTO, Henocped- 
CTBeHHO JaeT aMIVIMTYAbI YXOLAWMX MapasvTHbIX BOH. On MoxerT ObITb 0606- 
MeH Ha sOOOK NONOrHH BOHOBOJHEI Nepexog. B o6ulem cryuae NOMA BbIparKa- 
FOTCA Yepes Be NOTeHUMAaIbHbIe PYHKUMN, WIA KOTOPbIX MPpHMeHAIOTCA pa3vio- 
Keunsa Tua (4), (6) u (7)*. 

2. Secb Mbl yKaxKeM Ha [pyro Metog** ioaysenua cbopmya Tuma (11), mpex- 
JOMKeHHbI B (*) H MpUMeHEHHBI AIA u30rHyTOrO BO HOBO B (8). Ou He BHOWHE 
cTpor, HO BeCbMa HarisaeH HU MO3BOJIACT SJICMCHTAPHbIM NYTeM MOJYYUTb BCe 
HanOolee HHTepeCHblIe XapaKTePHCTHKM HEOLHOPOAHOFO BOHOBOLA. 

IlapasuTHaa BowHa, cCOpMHpoBaBliaicHh Ha HeperyJAPHOM BOJHOBOLE, 
MIpeycTaBaet CcoOoh CyMMy 9JIEMeCHTAPHbIX [apa3HTHbIX BOJIH, OOpas0BaB- 
IWMXCA Ha MaJIbIX HHTepBaJlax dz, Ha KOTOPbI€e MOXKHO Pa3sOHTb BeCb BOJIHO- 
BO, pH Mpoxo*xsenHa# NO HMM NafaiwmeH BouHEI. Pacnpocrpanenue 
NayarouleH BOJIHbI BAOJIb HEOAHOPOAHOTO BOMHOBOJa OT z=O0 JO mectTa, rye 
pacnoslomwKeH pacCMaTpHBaeMbIM MaJIbI HHTepBaJl, H pacnpocTpaHeHue 9JJe- 
MeHTapHOH WapasHTHOH BOJIHbI OT MecTa cBoero topmupoBaHHa JO z= L 
{JI TIPAMBIX Tlapa3HTHBIX BOJIH) MH WO z2=O0 (AMA OOpaTHbIX Napa3sHTHbIx 
BOJIH) MpOHCXOAMT M0 3aKOHaM reoMeTpuyeckoH onTuKH. M3menenue (basbl 
OMPeeACTCH MHOMKUTEJEM eXP (-E idm) IA IEKTPUYeECKHX BOJH HW exp (--iym) 
AJA MAPHUMTHBIX BOJIH, Te Ym TAaKHM %Ke OOpa30M CBA3aHO C BOJIHOBbIM 
uncom hy, = (k2 —o?,)"" marnuTHoli BOmHBI B peryJIApHOM BOJIHOBO]e, Kak 
Am CBA8AHO C fm (5). AMMJIMTYa BOJIHbI H3MeHAeTCH TaKHM OOpa3oM, TO 
COXpaHAeTCH MOTOK 9HEPrHH BOVJIHBI; eCJIM MOJIA BbIPaxaloTCA yepes MOTeH- 
UWMaJbuble (PYHKUHH Om, (BIEKTPHYeCKHe BOJIHbI) H Ym (MArHHTHbIe BOJIHbI), 


TIPOHOPMUPoOBaHHble YCJIOBHAMH \ (W0r,)-do = 1 \ (VOm)?dS = 1, To Kospdu- 


HMeHTbI Tepe ITHMH (PYHKIWAMM NpOMOpuMOHabHb rm? HW hm”? (cp. (+) H(4)). 
O6pa3z0BaHve Mapa3sHTHOH BOJIHbI Ha MaJIOM HeperyJIAPHOM yuacTKe JVIHMHbI dz 
IIpOHCXOMHT TakKYM Ke o6pa3soM(®), Kak HM Ha CTbIKe JBYX peryJIAPHbIx 
BOJIHOBOJOB, eCJIH BbICOTa /(s) CTYNeHbKH MexK]Yy ITHMH BOJIHOBOJaMH paBHa 
9 (s) dz, rye 0(s)— yroul, COCTaBJICHHbIM KacaTeJbHOH K BOJIHOBOAY, Nep- 
N€HJMKYJAPHOH mMonepeyHOMy CeyeHHIO, H OcbIO Zz. Gajlaya oO coOuWIeHeHHH 
JBYX BOJHOBOJOB pellieHa Jia uo6oK cdbyuKuun /(s) B(®)***. IIpw nayenun, 
HallpuMep, 2JIEKTPHYeCKOM BOI m= 1 aMIJIMTYAbl BOSHAKAIOWIMX 3JIeKTpH- 
yeCKHX BOJIH, CcormacHo ((°), (35)), OyayT 


RE rif 00, 09, 
SS Pa eee Ee ae 
2 titi (tm #11) on on 


rye pAMOH BoJIHe COOTBeTCTByeT BePXHHM 3HakK MH OOpaTHOl — HWKHHI 
3Hak. B otmuuue of (°), 3yecb MpHHATa Takad %e€ HOPMHPOBKa aMIJATYL, 
KaK MW BCIOAY B HacTosiieli paG6ote u B (1); Up 9TOM HOPMHpOBKe OTHOLLIe- 
Hue 3HeEprHli, MepeHOCMMbIX JBYMA BOJIHAMH, PaBHO OTHOLICHHIO KBa{paTOB 
MOjlyJleH AaMIVJIMTY]. 


L(s)ds, (12) 


* MoXHO BKJIIOUHTb B PaCUeT BOJHOBOAbI C HEOMHOPOAHbIM JHSEKTPHYeCKHM 3anOJIHeHHeM 

Wi peluaTb 3aauv O B3aMMHOM KOMMeHCaMH HEOLHOPOAHOCTelt PasIMYHOPO THMAa, a Take 3alaun 
¢ Apyrumu c1yyaimu BOsOy2XCHHA HEOLHOPOAHEIX BOMHOBOTOB. 

** Tlonoxkeno Ha ceccuH Hayyno-Texunyeckoro OOMlecTBa paHOTeXHHKH HM 3dIeKTpO- 
cpa3su um. A.C. Tlonopa B mae 1956 r. 

*** Kak 1oKa3aHO HaMH B JpyroM MeCTe,9Ta 3aaua 3HaUHTeJIbHO MIpoule pelliaeTcaA Np Uc- 
Nomb30Bpahuu SKBUBAIeEHTHOFO TpaHMUHOrO yCOBHA, MpezworxKenHoro B (1°), T. €. Mp 3amMene 
AepopMalluu SKBHBAMeCHTHBIMM M@rHHTHBIMH TOKaMH. 
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CoriacHo TIpeAbIAyWeMy, aMIVJIMTY bl llapasHTHblx SJIEKTPHYCCKHX BOJIH, 
BO3HHKIUMX Ha BOJIHOBOJHOM Tlepexoje, OyAyT paBHbl 


E a 

: ak Rk? 0 

| 1 et am ) = ae $9 09, 2m ds dz. (13) 

ee, ae i 

AmnsauTyqbl MarHMTHBIX BOJIH OyjyT 
Ee 
\ k pi FY) b> Le 
J 2Y rih,p, 


Ip taqeHHd MarHuTHOH BosHbI, CorsacHo ((°), (8)), AMMIMTYAbI IIeKTpH— 
yeCKHX BOJIH Oy,yT 


OY m 
ae ds dz. (14) 


iE 

a . ae 0" 

[ A ettntam & 9 Sm Oh as da (15) 
22 him 5 ‘ 


MW aMMJIATy]bl MarHHTHbIx BOJIH 


IE 
—i(viF ym) 1 { h 
== m) ______ J a2 WD Ids bnds 
\ Vi Vath, m TSE gl te Ne TER 


(8 F hyn) G9 2h Se s{ dz. (16) 
YactTupimMu. calyyaimu aTHX OOmMx opmya saBuasrotca (11) u (‘), (18). 
Bpipaxkenua (13)—(16) uacro (cp. (4,3)) MoryT ObITb BBIUACJIeHh! WHTe- 
rpupoBaHvem 10 uactamM. Hanpumep, KoadPuuveHTbI OTpaxKeHHA OT KOHYca 
(a’ = const), coequHAIOIero Ba BOJIHOBOJa Kpyrsoro ceyeHua, OyayTt as 


QJIEKTPHyeCKHX (Epym) H MAPHATHBIX (1pm) BOJIH, COOTBETCTBEHHO: iio ged 
—ia’| 2+ r2 ine Yu4 — n2a? (h2 + hh? L 

: sag Oo beara (pe (17) 
1.4 rea 0° 24(e eal hea 0 


(ep C}P (er, (ou); rye i (L)fa 7 (L) merko Baraucuiaiotcs (cp. (°)), a p ecTb m-t 
Kopenb! ypapnenust J, (p) = 0. 


VWucTutyT payqvoTexHHKH H 9JICKTPOHHKH Tloctynuso 
Axayemun wayk CCCP 11 V 1957 


HWMTMPOBAHHAH JIMTEPATYPA 
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Aokaange Akagemunu nayx CCCP 
1957. Tom 116, Ne 2 


PH3ZHKA 


M. B, BOJIBKEHUITEHH 


CTEKJIOBAHHE ®JIYKTYALLMK W PACCEAHHE CBETA 
Ci peceeianiens axademukom A. ®. Hoppe 15 V 1957) 


OcoOeHHOCTH MOJI€KYAPHOFO paccexHUA CBeTa B CTeKIaX BbIABJIAIOTCA MpH 
CONMOCTAaBJICHHH CTeKJla C HKHKOCTbIO IPH TeMNepatype, Mpepblllalouleli Temne- 
parypy crexnopanua 7,. Paccestuue cBeTa B CHJIMKaTHbIX CTeKaxX BPA JH 
ABJIACTCA MOJICKYJIAPHbIM B HCTHHHOM CMbICJIe 9TOFO COBa; yKa3aHHoe cono- 
CTaBJICHHe 3/eCb 3aTPYAHHTebHO BBHAY BbICOKHX 3HadeHHH T,. B padore 
T. C. Benuuxunoli (*) ucceqopanocb pacceaHuve cBeTa TpHallerHHoM H B-x,lop- 
STHJIOBLIM SPHPOM OeH3O0JICYIbMPOKHCIOTLI B WHPOKOM HHTepBasle TemMeparyp 
BbIlWe H HuKe T,. MHTeHCHBHOCTH paCCeAHHHA MWA CTCKOJ OKa3aJIHCb HECKOJIbKO 
HWKe, YeM WIA wKuAKOcTeH mpu T>T, (Ha 20 un 30%), Ho na 100 u 130% Bote, 
YeM BbIMHCJICHHbIe WIA CTeKOM, PACCMATPHBaeMbIX KaK XKUAKOCTH, MO cbopmyute 
QunwWTeliva c MompaBKoH KaGanua (°). OkcMepHMeHTabHbIe MHTCHCHBHOCTH Ha 
NopxAoOK OosblWle TeopeTuueCKHX AVIA H3OTPOMHbIX TBepsbIX Ten (°). Jaa nama- 
BJIeHOrO KBaplla MHTeHCHBHOCTb B 8 pa3 OovIbllle, 4eM BbINHCeHHad 10 
dbopmyse OfHuITelHa. Ognako, ecu noscTaBuTb B ITY copmy.sly He T onbiTa, 
a Tz, = 2100 °K, nomyuaetca Bemu4MHa, MeHbUad OMBITHOH MWb Ha 20% (4). 

Bonpekxu dopmyue Jlanyqay — IInayexa (°), WeHTpasbHad KOMMOHeHTA pe- 
JIC@BCKOM JIMHHHM BASKMX MKUAKOCTeH HW CTeKOJI OYCHb MHTeCHCHBHA HU y3Ka. CMe- 
Ul€CHHbIe KOMIOHEHTbI y CTeKOJ MpakTHyecku oTcyTcTByoT (° 8). Dro Ha6wmo- 
faeTcA W Y BellleCTB C MaJIOH aHH30TpoNHMeH MOVleKyJI, MpH4eM WeuTpasibHaA 
KOMNOHeHTa MomApHsoBana (°). 

OG6bacHenHe 23THX SaKTOB CuleyeT HCKaTb, HCXOMH U3 KHHETHYeECKHX Mpel- 
crapjleHuit. Hecmorps Ha BHellIHee CXOJCTBO CTeKJIOBaHHA C Pasz0BbIM Mepexoom 
BTOPOrO pola, CTeKJOBaHHe TaKOBbIM He ABJIACTCH, H HeIb3A B STOM Cyyuae 
NPHMeHATb COOTBETCTBYIOULYIO TeopHio paccesHus cBerta (1°). CrekloBaHHe KHI- 
KOCTH — KuHeTHYeCKHH mpouecc (“). Paccmorpenue peslaKcallMOHHOrO Mpo- 
ecca, XapaKTepH3yeMOoro BpeMeHeM 7, JaeT ycCJIOBHe CTeKJOBaHHA 


(dv ae! 
(Frat, faa ” 
re g = —| dT dt| — cxopocrb oxmaxyenus (?). 


Oco6eHHocTH paccesHuaA CBeTa B CTeKIaX OObACHAIOTCA CTeKJIOBAHHeM 
(baykKryalui cTpykTypHol aHTponMu. B »xH_AKOCTH, COCTOAIMeH u3 u30TpOrI- 
HbIX MOJICKys, pacceaHHe cBeTa oMmpeyeiserca! PyKTyalMimMu yebHOrO 
oObeMa, KOTOPbIe€ MOXKHO IipeACTaBUTb B Bue 


Av = Av’ + Avo’, 


rye 
Nae (5) Ap. Avs Eo AS = z ($), AS. (2) 


3a CMeLIeHHbIe KOMMOHEHTHI pesleeBCKOH JIMHHH OTBeTCTBeHHbI' cp1yKTya- 
unu Av’, 3a Hecmemfennyro Av’. OnyKryalluu Ap pacmpocrpaHsIoTca Kak 3By- 
KOBbIe BOHEI. Paccesuue cBeTa Ha HUX MpOHCXOAHT TOMbKO NpH JocTaTOuHO 
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6obIMxX UacToTaxX 3ByKa ©, yJoBeTBOpsIOMUux ycnoBpuio Manjenbuitama — 
Bpunmoena (*). OveBpuduo, YTO B OXaxKJaeMOM YKUAKOCTH MOryT 3aMep3HYTE 
JMIUb Take HHpasByKOBbIe BOJIHBI, AI KOTOpEIX © ~|q|/Tg. PayKTyalay 
Av’ He 3aMep3awvcT. 

@OnyxTyaluu 2sHTponun AS MoxHO IIpekCTaBHTb Kak 


NS NS ese (3) 
H, COOTBETCTBEHHO, 
1p fe} ' 
Ao" = an (AS, + AS,) = Av, + Avy. (4) 


Syecb AS, —cbaykTyalluv, CBA3AHHbIe C NOCTYMaTeJIbHBIMH H BpalllaTeJIbHbIMH, 
a AS,;—c KoueGaTeJIbHbIMH CTeMeHAMH cBOOosbH. Bpema paccacpipanua AS, 
eCTb T— BP€MA CTPYKTYPHOH pewakCalHH KUKOCTH, pe3Ko Bospactalouee 
© MOHMKeHveM Temnepatypbl. Jia AS, Bpema paccacbIBaHHA t eCTb BPeMA 
pemakcauuu TemMepaTyponpoBoyHocTy (3°) 


v~P/y, (5) 


rye y — KkoapPpuuvenT TemMepatypompoBpoyHoctn; / — JMHeHHbIM pasmep (pJlyK- 
Tyauuu. Tak Kak *’ lpakTHyecKH MajlO 3aBHCHT OT Temmepatyppt, Av, He 
3amMep3aeT, Kak H Av’. HMmeem B cTeKJIe paBHOBeCHbIe 3HayeHHA 


(Ao! = — kT (ae (6) 
Gap = ee [Fe (7) 


Cp2 — TEMJIOCMKOCTb, IPHXOAAulatcA Ha KoJIeOaTebHbIe CTeMeHH CBOOOJHI. 

@MayktyauuH Av,, CBA3aHHbIe CO CTpyKTypHOH 2HTpoMHed, BCNEICTBHE CHJIb- 
HOM} 3aBHCHMOCTH + OT T 3aCTEKJIOBLIBaIOTCH TpH HeKOTOPpOH TemmepaType 
Ty. Ilonyuaem nosTomy 


cep ame 1. (8) 


Dp 


Cp) — CTPYKTYPHaw TeMIOeMKOCTb, OTHOMeHHe HHTCHCHBHOCTeH WeHTpaJIbHOH 
HM CMeILCHHbIX KOMMOHeHT paBHo 


Jy. (Aoi)? + (Ao? _ 
Te (aor 
ye (00/ Op)r (Col opr Tg (Cor, ae (Cyo)r (9) 
oF ie (dv / Op); (c, / Cpr T (Cpr, Cote (Cyr ‘ 


IIpu T=Tg sta copmya nepexogqut B (bopmyay Jlauqay — Tlnauexa, 
TaK KaK Cy =Cpy + Cop. 

IIpu Tg, 3ameTHo O6ubuIHX T, HHTeHCHBHOCTh WeHTpasbHOl KOMIMOHeHTHI 
OJUKHA SHAYHTCJIbHO MPeBbIWaTb HHTCHCHBHOCTb CMeILCHHBIX JIMHHH, To 
corsiacyetca ¢ onbitom. LentpasbHaad MHA JouKHa ObITh y3Koli, TaK Kak 
CKOpocTb paccacbiBanua AS; oveHb Masia. OueBuqHO, 4TO TeopHa WHPHHbI 
KOMIOHEHT pevieesckon JMHHM B. JI. Puus6ypra (14) qomKHa OpITh JonosmHeHa 
yueTOM MeXaHH3Ma paccacbIBaHua AS,. 

Halifem Temmepatypy crexaopanun Ty cbaykTyauuii Av,. Vmeem kaHerTu- 
yeckoe ypaBHenne (15) 

oe = — + Av, +A (2); (10) 
A(t) — BeamunHa, onpeyenenHan TosbKo craTucTuueckH. 

PeuluM 3TO ypaBHeHve, uMea B BUY U3MeHeHHe TeMIepaTypbl CO CKOPoO- 
CTbIO d = —|q|. Pewenne umeer pug 
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t t t tt 

dt’ dt’ dt") 

Av, = Av® exp ia \ =| + exp be \ a \ exp \ Ea A (t’) at’; CRD) 
0 0 0 0 

Av? — HavaibHoe sHayenne Av,. Bocnomp3yemca meTojiom, onucannpm Uan- 


Apacekapom (*°) MpHMeHHTeIbHO K CTalMOHapHomy cstyyaio (t= const). Ipu 
f—>oo pacipeyevlenue cbiyktTyaluii crpemutcsa K rayccopy: 


12 2 
fn (Ao) = ee 
Peete (T /¢p) (dv / AT), (2mke ,)'* exp| RAC | 2 


Jia Toro uTobbl cobmMofasocb (12), HeoOxoquMo, YTOOH mpH pa36neHuH 
HHTerpasia B TpaBoli yactu (11) na Mamie yyacrKu 


t! t (j+1)At 
/ 


exp|\€]ferof\ 2] acrara Sewr[ | | | A(t)dt’ (13) 


jAt jAt 
-BEPOATHOCTh OGHApy2KeHHA PaSJIMUHIX 3HaueHUlt 
t-LAt 
B(At) = \ A(t’) dé’ (14) 
t 
Takyme TOTUMHAJACb TayCCOBy pactiipeyeJIeHHto: 
1 
w (B) = exp (— B® / 4bAt ( 
w (B) = apa ex (— BY / 4b M0), (15) 
rye. 
fore salad, Cm (16) 
cyt (f) 


IIpu oxnaxgennn B? = 2bAt, a s3nauntT, Hu A® GpICTpoO yOprBaroT. 
Buipaxkenne (13) He cTporo B pa3s6HpaeMOM HaMH HecTalMoHapHOM Culyyae, 


t 
ange 

TaK KaK B HHTepBavle CTeEKJOBAHHA (PakTOp exp (—\=) MOKET MCHATECA ObI- 

t’ 
cTpee, uem A (t’). IIpequaraemaa Teopua CpaBeVJIMBa JIMIUb B KayecTBe HyJIeEBOrO 
NpHOsMKeHuA, TeM Ooslee TOUHOTO, YeEM YW2Ke HHTepBaJ! CTeKJOBaHuA. Ocobex- 
HOCTH fpowecca B 93TOM HHTepBasie JaHHOH Teopvel He YUHTbIBaIOTCA. 

Ecau umeet mecto (15), To quid BeJIMUMHBI 


t t t 
R(t) =\exn1-| “ |a@a=ly@s@d (17) 
cipaBeIMBO sete ake ; ‘ 
W (R) = (eD (t))~ exp (— R?/D()), (18) 
rye 
D(t) = 4k \ ~2-(2? 72 y2 (6) dl. (19) 
«) Sar) se 


Pas6uBpaem uutTerpat D(t) Ha yuactku or t= 0 (Hayaslo oxJaxKyeHna, 
T =T) no t=t, (OKoHYaHHe OxaKenun, T=T)u ort, Jot (nocTOAHHas 
temnepatypa 7). Bo Bropom uuterpasie t= 7(T) = const. Hepppmi nnrerpas 
MOMKeT ObITb IIpecTaBJieH B BHIe - 
t 
(SY Tt 2(8) de == 
4e\ 2a), rey Oe 


2 
0 


Cp 


Rs T? 
b— ty) i (002 ara 4 E x] ; 
= teexp|—2 ay | |B (ar)? rareqry *P 2 \ fas sein 
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2 2 ' 
BesuYHHE! Cp1, Cp, (OV /OT),, T° ropasqo cuadee 3aBMCAHT OT TemMepaTyPpbl, 
yem 7 HM U®., OyHKINA 


z 


aoe = | oD 
eae 2 are oe 
HMeeT MaKCHMyM IIpH Temulepatype 7’ = Tg, AA KOTOpoH 
(dt [AT')r-r, = — 2d. (22) 
BptHoca pH sTOH TemmMepatType toe T? 3a 3Hak MHTerpasia H WHTerpHu- 
P 
pya, MouJlydaem 
Pl C1 Ov \2 T 2 = EO. T 
D(t) a= 4e [Car bee xP [= aqry E— &)] exp [Phe Ta ToS 
Coy [ Ov \2 Lae = nt 2 fad 93 
is (a (ar ots r(1—exp[— zay@—4)])), (29) 
rye 
To 
ar” 
Ag (T1,To) = es (24) 


: 
Tak Kak t O4eHb MaJiO MpH Ty) >>Tg 4 t-—>0o mpu T <Tg (cp. (?*)). OKOH- 
yaTeJIbHoe pactipefesienve (qa t —ty;<<(T)—~ 00) 

W (Av;) = (xD)~*# exp [— (Av,)* / D], (25) 
rye 


lca 8) 


(cA)rg 
WM lostyuaem (8). 

Tak Kak, corsacHo (23), (Av,)? pesiakKcupyeT c BpemMeHem 7/2, qa (Ad,)? 
ycuIoBHe cTeKJIOBaHHA (22) copnagaeT c (1). 

Mbl BHAMM, 4TO NOBbILICHHAA MHTCHCMBHOCTb paccedHHA CBeTa B CTeKMaX 
OObACHAeTCA 3aMOpaxKUBaHHeM (bJlyKTyalluli CTPpyKTypHOH g2HTpoNHH. Ecar 
XKHKOCTh COCTOHT H3 AHH3OTPOMNHbIX MOJIEKYJI, TO KPOMe TOFO 3aMOpaxKUBalorTcs 
(pLyKTyalMH OPHeHTAallMH, KOTOPbIe, TAKUM OOPa30M, BHOCAT CBO BKJIal, B HHTECH- 
CHBHOCTb ILeHTPaJIbHOH KOMMOHEHTHI Avia cTeKO. B HeEOAHOPOAHEIX X2KUAKOCTAD 
3aMep3aloT (PYKTYaluu KOHWeHTpallMH, TaK KaK CKOPOCTb UX paccacbIBaHHA 
ompeqesmaemoro udpysvei, CuJibHO 3aBHCHT OT TeMMepaTypbl. OueBuyqHo 
4TO 93TA TEOPHA IIPHMeCHHMa HW K BASKHM XMAKOCTAM. PyKTyauMuAv, MOryt 
YaACTHYHO 3a4CTeKJIOBbIBATbCA PaHee, YEM BCH MKHKOCTH. 

A Ouarogapio B. JI. Puus6ypra u B. IT. Jlesuua 3a WeHHyt Auckyccuto 


HucTuTyT BbICOKOMOJeKYJIAPHBIX CoeqHHeHHIt dlocrynnsio 
Akajlemuu HayK CCCP 13 V 1957 
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oxaage AkagemMun nayr CCCP 
1957. Tom 116, N 2 


PHSHKA 


r. B. FOPLUKOB u B. H. MATBHEHKO 


BbIXOJ, HEATPOHOB H3 HVCTOUHHKOB Rn-+B, Rn-+C, Rn -+ CaF, 
Rn-+ Mg, Rn+ Al, Rn+ Si, Rn+Si0,, Rn + FPAHUT 


(ITpedcmasaeno axademuxom A. II. Buxoepadosvim 16 V 1957) 


H3pecTHo, 4To Mp OOTY4eHHU serKUX 9/IeMeHTOB avlb(pa-uacTHamu ectTe- 
CTBeHHbIX PaMOaKTHBHbIX BelLeCTB BOSHHKAalOT HeEHTpOHbI. OcHOBHOM XapakTe- 
PHCTHKOH TaKHX HCTOYHHKOB HeHTPOHOB ABJIACTCH BbIXON, T. e€. KOJIMYeCTBO 
HeHTPOHOB, HCIlyCcKaeMbIx B | CeK. Ha eHHHWY akTHBHOCTH. B HacTostlel pabore 
IIPHBOAATCA pe3yJIbTaTbl HCCeEOBaHHA BbIXONOB H APYFHX BeMUMH, XapakTepH- 
3YIOWIMX HeHTPOHHbIe paOHOBbIe HCTOUHUKH. 

Bce HCTOUHHKH HeEHTPOHOB H3POTOBJAJIMCb B BUe WHJIMHApWYeCKNX CTeKJIAH- 
HBIX aMIywl, Juamerpom 20 mM u sBpicoTol 40 mM. YKa3aHHble pa3Mepbl Oblwiu 
BbIOPaHbl MOCe aHaH3a BbIXOJa HCTOUHHKOB pa3JIMYHbIX pasMepoB. 

AMNYJIbI MWIOTHO 3aNOHAHCb MOPOWKaMM M3 MaTepHasia Muuenu. B Kkaue- 
CTB€ HaMOJIHHTeNeH ObIH MCNOMb30BaHbI: OepHsuMi, Oop, yruepon, dropus 
KaJIbUMA, MarHui, aJIIOMMHHH, KpeMHHH, OKHCb KpeMHHA HM rpanHT (nopdupo- 
BbIM TpaHHT, BO3pacToM 1,3 MusMapfa eT, H3 patona Kuposorpaga). 

Bpixol, HeHTPOHOB U3MepAJICA TakxKe Y aMNyu 6e3 3anomHeHUA LIA CopHoro 
u Oe3sOopHoro cTeksia. []pumecn B MaTepMamlaX U3 UMCTHIX 9JIEMeHTOB H COeqH- 
HeHHH COCTaBJIAH He Oomee OAHOFO MpolleHTa; UCKIOYeHHeM Obl aMOp*HbIit 
6op, uucroTa KoToporo Obisia 96%. HanomHenve HCTOUHHKOB paOHOM mpon3- 
BOJMIOCb Ha OObIUHOH IMaHaLMOHHOM yeTaHoBKe. CojlepsKaHnve pajloHa ompese- 
JIAIOCb M10 BHeIHeMY raMMa-H3J1yYeHHIO, CpaBHeHHeM C 9TaIOHOM payua. Ha 
NOriouleHve TaMMa-Jlyueli B CAMOM HCTOUHHKE UH B 9TAJIOHbI BBOJHJIMCb COOTBET- 
CTBYIOWIHe MOMmpaBKH. 

TlomHoe uncio HeliTpOHOB, HCMYyCKaeMbIX HCTOUHHKAaMHM, ONpeslemAocb 
JIBYMA MeTOaMH: Ha BCCBOJIHOBOM OOpHOM CY¥eTUHKe HM CHATHEM KPHBOH pacripe- 
JeeCHHA MIOTHOCTH MefVWIeEHHbIX HeHTpOHOB B Oake C BOJOH. 

Bopupit cueruuk, OmarolapA BbICOKOM YYBCTBHTeIbHOCTH H MaslOoMy (pony, 
MOSBOUA ObICTpPO H3MepATb CiaOble MHTCHCHBHOCTH HeHTPOHOB B IIPHCyTCTBHH 
3HaUMTebHOrO raMMa-oua. 

Tak Kak HeMocpefcTBeHHO Nocyie H3FOTOBJIeHHA paOHOBOrO HCTOUHHKa 
MMeeTCA KOPOTKHH NepHog, korga RaA nourn NpHXOLUT B PaBHOBeCHe C paoHoM, 
a RaC’ eule He HaKOMMJICA B 3AMe€THOM KOJIMYECTBe, TO H3MepeHHA, MpOBeeHHbIe 
B 9TOT MepHOM Ha JaHHOM CYeTYNKe, MOSBOJIAIOT OMpeAeIMTb OTHOCHTeIbH YO 
BeIMYHHY BbIXOJa ucToUHHuKa Rn + RaA (oHeprun o-yactu 5,5 n 6 Mop) kK BBI- 
xoy ucrounuKa Rn + RaA + RaC’ (eHeprua mocmequero paBHa 7,7 Mops). 

Hecmorps Ha Ooubllyio MOrpellHOcTb, BbISBaHHY!0 OFpaHH4eHHbIM BpeMe- 
HeM H3MepeHHA, BHAHO, 4TO POCT BbIXOa HeHTPOHOB 3a CueT asba-yacTuM 
RaC’ y pa3sIMuHbIX 9JIEMeHTOB pa3JINueH. 

Bropoli Mero H3MepeHHA UHCa HEHTPOHOB AaBaJl BOSMO2KHOCTb MPOBePHTb 
BC@BOJIHOBOCTb OOPHOrO CUeTYHKA, MOBbICHTb CYMMaPHY!O TOUHOCTh U3MepeHuh, 
a TaKxKe OMCHHTh CpeMHIOIO SHEPIHIO HeliTpOHOB, TaK KaK MOC/eAHAA MMHEHHO 
cBAgaHa C JWIMHOM penakcaumn L — BenM4HHOH OOpaTHOH MoKasaTemto mp 
9KCMOHeHTE Cliaa pacnpeseseHHA MWIOTHOCTH HeHTPOHOB B Boje (’). 
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3a HeHTPOHHBI (POH MpPHHUMAJICA BbIXOA aMMyJI C pafOHOM, HallOJIHeCHHBIX 
NopollkaMu IWWHKa, Cesena u Kaqmusa. Tlonysennas Benuunna dona 4-+-1 ,D H/CeK 
ua 1 mCu, 10-BH.MMOMY, B Combe UacTH OObACHACTCA H3J1yYeHHeM HeEHTPOHOB 
KOPOTKOXKMBYWLUM OCaKOM pafoua (?), Tak Kak paCC4YHTaHHbIi BepxXHu Mmpe- 
jen (bona BCeqCTBHe GoMOapHpOBKH avlb(pa-YaCTHIaMH CTeKJIa AaMITYJIbI PaBeH 
1—1,5 n/cek na 1 MCu Rn. 

Jlna Bcex HCTOUHHKOB HaXOJMacb OTHOCHTeIbHad (B MpoOleHTaxX K BbIXOLY 
uctounuka Rn -+ Be) u aOcomorTHad BesM4NHAa BbIxXOa. B morpellIHOCTb BKJIIO- 
UeHbI OWIMOKH TObKO OTHOCHTeIbHBIX U3MepeHuli. CucremaTuyecKad OmmMOKa, 
CBA3aHHad C KaJIMOpoBKOH STaoHa HeliTpoHOB, He Mpesbiiaer 4%. 

JA MpOBePKH BOCIPOWSBOAUMOCTH BCero Mpollecca M3rOTOBJeHHA WH USMe- 
PeHUA UCTOUHUKOB JeasMCb MOBTOPHBbIe OMbITHI C GepHsIHeM, OOPOM, rpaHuTOM 
WM CTeKJIOM, KOTOPbIe Wau B Npefemax oWMOOK H3MepeHHM CoracytlollHeca 
pesybTAaTEI. OTO MOKET CYKUTL MOLTBepALeHueM TOPO, YTO BbIXOA CBOOOTeH 
OT MOOOUHBIX BIMAHHU, CBASAHHbIX C CAMONMOTIOWeHHeM ab(pa-YacTHU, HepaB- 
HOMepHBIM pacmpeyeseHHeM aKTHBHOFO BelllecTBa H Ip. 

TloyueHHble SKCHeEPHMeHTAaJIbHbIe Pe3YJIbTaTbI MpMBeLeHb! B TAG. |. 


B saks0ueHHe aBTOPbl CUHTAIOT CBOHM IPHATHbIM JOJITOM BbIPasHTb MpH3Ha- 
TembHocTb B. M. IlepMaxopy 3a mpesocraBsieHve BO3MOXHOCTH MpoBecTu pa6o- 


Ta6sauna 1 
z Nees Scaeeali 
Sat gee 
ies se) -] a oO i= 
Marepuaan E+ 3 Bpixon, B Bo 4 be En, 
MULCH ge = H/ceK«MCu Ces a pcm | B Mos 
ose Sis) o “ey 
ets aad 
Of Oat 
Bepuaani 400 14800--200 45,5+2,5 | 9,6 4,74 
Bop AT 3220-+36 04,0+2,7 | 8,4 3,66 
Yraepor 0,25 37 ,0+2,0 33+6,6 | 7,4 2E98 
CaF, 8,31 1230+15 33+2,5 | 6,4 220) 
Marunuit 2,00 42246 34-3 8,1 3,66 
A JHOMHHHH Zoo 374+5 20-+-2 5,8 1,98 
Kpemunit 0,37 5do+2,0 24-45 On 2,56 
SiO, 0,22 32,2455.6 ao = ss 
Tpanur 0,04 80,7+4,0 28+4,5 _— =a 
Crek1o 
OopHoe 0,92 136+8 — = = 
Oes60pHoe 0,74 109-+-7 — = = 


ty u O. M. Heuaepol 3a n3roroBeHHve HCTOUHMKOB. 


Paquesbili uHcTuTyT uM. B. I. Xnonuna 
Akaylemuu Hayk CCCP 


PKG AL 


(1956). 


212 


IMTHPOBAHHASA JIMTEPATYPA 


.Tlertrpxakx, M. A. Bak, Tp. Pagues. 
2 A.B. Koran, JAH, 108, Ne 5, 817 (1956). 


Iocrynusto 
2 XI 1956 


uucT. uM. B. T. Xnomuua, 7, B. 1, 64 


Wornagn Akagemuu nayr CCCP 
1957. Tom 116, Ni 2 


PH3BHKA 


Xp. A. XPHCTOB 


O WHO Y3HH 3APSADKEHHbDIX YACTHIL B OJHOPOAHOM 
- QTEKTPOMATHUTHOM MOJIE 


(IIpedcmaeazeno akademuxom M. A. JIeonmoeuuem 4 VI 1957) 


B HelaBHO omy6MKOBaHHBIX padotax (*'~*) mMpI paccmorpeaH Auddysuio 
MOJI€KYJI, HeHTPpOHOB HM JaBYHHBIX yacTuul. Mp Hanucanu ypaBHenua u Jann 
IIPHOJIM2KeHHbIe BLIPAKeHUA Aa BepoaTHoctelt V;;(s, q, u, t, r, v)drdv Toro, 
yTO YacTHla Tula i, MMeBLIaH B MOMEHT S MOOXKeHHE G UM CKOPOCTb U, cossaer 
B MOMeHT ¢ 4aCcTHILy THMa j C paMYCOM-BeKTOPOM, 3aKJIOUCHHbIM MexKYy r H 
r - dr u Co ckopoctbio Mexkly V u V + dv. Ilonp3yacb o603Ha4eHHAMU Ui pe- 
3yJIbTaTaMH (*), MbI HaMMlleM ypaBHeHHe Jia PyHkunu V uv Jaqum Meroy npn6smn- 
XKEHHOTO PellleHHA STOTO YpaBHeHHA, KOTa YacTULUbI, Wucpy3suio KOTOPBIX MBI 
HCCIeLYeM, 3apAXKeHbI HW ABHTAalOTCA B OAMHOPOAHOH HW HeEH3MeHAIOMelcaA BO Bpe- 
M€HM cpefle, HaxOJALlelicA B OHOPOHOM 9ueKTpOMarHHTHOM Nove. IIpu stom 
MBI OyeM pefnoularaTb, 4YTO YaCTHUbI OMHAKOBLI H Mp MX CoYyNapeHuAx 
C MOJICKYaMM CpebI MOFYT He TOJIbKO pacceMBaTbCaA, HO Tak2Ke MOrmoulaThcs 
MW MOpOXKLaTb HOBbIC YaCTHUbI, a ABWKeEHHe KaxKMOH wacTHUbI MexKLy coysape- 
HUAMH OOYCJIOBIMBaeTCH TObKO 3aJ,aHHbIM BHeLIHHM 3JICKTPOMarHUTHbIM I0- 
JI€M, HO He MOJAMH Apyrux YacTul. TOT mpolecc HMeeT MeECTO, HalpuMep, B Cula- 
60 HOHH30BaHHOM Mvla3Me, HAXOAleHCA B CTallMOHaPHOM COCTOAHHH, Te HOHBI 
JaHHOro THMa CTasIKMBalOTCA MEXKLY COOOH, a TakxKe HC ApyruMu HOHAaMH UH MO- 
JieKyaMH ra3a M Mp 9TOM He TOJIbKO pacceMBaloTca, HO H peKOMOMHUPYIOT 
HW MOpOKLalOT HOBIE HOHBI MyTeM yapHOH voHusallun (*). 

@Oyukuna V yqoplerBopseT ypaBHenuio Tuna (17) u3 (*). OqHako B HacTos- 
eli paOoTe 3TO ypaBHeHHe MO?KHO HECKOJIbKO YMPOCTHTb, MOCKOJIbKy 3aaya 
6omee KoHKpeTHa. A HMeHHO: 

1. Bauy Toro, uTO B paccMaTpHBaeMOM CJlydae JaBHHa COCTOHT H3 YaCTHIL 
ofuoro Tuna, OyeM uMeTb Nn = | H MHAeKCHI, i, j BbIMaalor. 

2. Ecau nomoxuTb 6e3 orpaHHueHHA OOUHOCTH, UTO MarHuTHoe Mose H 
HamlpaBJeHo MO OCH x, a auleKTpwyecKoe Oe E seKMT B MIOCKOCTH x, Y, 


10 cbyHkuHaA F B ypapnenuu (1) us (*) IpHHuMaeT Buy —E + vx Hn uure- 
rpHpoBanue 9TOrO ypaBHeHHA faeT JA os u os (2) w3a3)) 


. 


9°(t, 6, v) =r+he+(v), Os (t, 8, V) = ke (V), 


rae(*) 
h;(v) =m: + V- ps, ki v = e+ V's : 
My = > yo! m = %, 1—cos wt), m, = —“@ t+ sinot, 
on Gale n, = “sinot, ny, = —™(1—cosat), 
Ate: 4 
Oi i 1 = = Sin el, 2 = — (1 —cosat), 
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vy =1, +4=coset, v= —sinet, 


é Ue 
Xo = — Ey, 1 =— Fy, o= —-H io (#3 
3. BBuyly oOfHOpo_HOCTH cpesbi Nowyuaem 


V (Ss). gy) 0) 05o8, Vv) a sr Ga, v); Pits Tr, VIEW) SE (85 
piigt Wi pW ee ey. y= erp[-|| p(|k-(w)) de| |= M(s—t, vy). 


Jina V nomyyaem uNTerpasbHoe eset 


V(t, r, u, Vv) =8(r —h_;(v)) 8 (u — k_;(v)) M(—#, v)+ 
t 
+\\ve—s, r—h_,(v), u, w) P(w, kz) M(—+, v)dedv. (1) 
0 
HaxomwyeHie [pHOsWxKeHHOrO pelleHHA STOO ypaBHeHHA TpPpOW3BOMTCA 
B OOWMX YepTaxX KaK B paOoTe (3). [losToMy Mbl yKaxKeM ToOJIbKO HeKOTOPyt0 
pasHUlly B BbIBOAaxX HU JaquM MpxAMO pesyJIbTaTHI. Pemwienve MosyyaeTca MHTer- 
pupopaHuem (23) u3(°). Ognako, uToObl HalitH HCXOqHOe TpHOsMxKeHHe Vo 
(24) us (2), MbI JOJDKHBI OOOOMHTb He pellieHHe ypaBHeHua DoKepa — IInan- 
a (250) us (5) qa cBoOoqHOrO 6poyHOBCKOrO ABHKeHHA, JaHHoe Uanspaceka- 
pom dopmyJio# (178), kak MbI nNocTynwH B (1-3), a BbIpaxkenve, Jarollee 
aHaJIOrHuHoe pelleHie ypaBHeHua Wokepa—IIuaHKa yua OpoyHoBcKoro 
ABHXKCHHA B 3JIEKTPOMAPHATHOM Movie ((°), crp. 249) 


OV OV 0 e we Bc? ow 
grt iggy ~[(Ge bg Bw) | ae gy = 


Cuayasa MbIl pacCMOTpHM cJlyyal, Kora aueKTpHueckoro noma E net, u 
TIOJIO2%KUM 


3 sues Sees Ai A 
Volt, r, u, VY) = g (1+ gle + get 4. )V a abaragatae x 


xX exp {— kt — a‘a(v — u-8)? — (Br — u-y — v-8)-a*- (Br —Y¥-u—S8-v)}. (3) 
SyleCb CKaJIAp Qu TeH30pEl &, 8, 7, 9 ABJAIoTCA cbyHKUMaAMH ¢t, 3aaHHbIMu 
yepe3 


1 
— = ]—e-28, By = ef, Bi = COS lem ay be ire 


a 
ea 2 cos wt __ -? _/sin ot 
Pe ee eee a oF owl ae Q sin @ tack oO. 
oy ree arp om (CHP eae) Salar cpa ee 
t 
4 1 eu 4 . 2 
po bl oe am a = \Ci+ 2) Rdt, a =0, (4) 
0 
1— eB 8181 — Bode 6182 + B81 
1 fae? es p| Bb Baba, 45 = 2 ek Ba ree Bde, 
0 0 
a BeJIMUHHBbI 
oa BS MRS TAS oleh oy Oe oles (5) 
* KoMMOHeHTHI BeKTOpa I O603Ha4uuM yepes Jy = Lanes =, lg =1,. Tlpu pcex Teu30- 
Pax €, KOTOPbIe MbI BBOAHM, HMeIOT MECTO COOTHOMICHMA E,y = €,, = Ey, = 2, = 0, Eyy = f, 
zy = —£yz- Hostomy kaxapii Ten30p © MbI XapakTepHsyem BeNHUNHAaMH €) = Exyy LSE yy? 


~~ 
€2 = f2y. Uepes © Oyqem o603HavaTb TpaHcNOHMpOBaHHbIt TeH3Op «. 
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ABIAIOTCH CPYHKUMAMM U, HO He f, KOTOpHIe cyleqyeT OMpeesHTh Tak, YTOOHI 

V) (3) ABAAJOCb BO3MOXKHO JYUWHM npHOwmxKeHuem V mpa Oombunx t. IIpu 
* 

9TOM TeH3OP & JOJKeH ObITh CHMMETPHUeCKHM, TaK uTO a, = 0. Jlenatb 60- 


ee OOLLy!0 MOACTAaHOBKY, BBOJH He3aBHCHMble OT tf MHOXKHTeIU mepey 


8, 7, 8, H@JIb3f, MOTOMy 4TO 3STHM HapywiMsuch 6b HauambHBIe ycsoBua 
| upu ¢=0., 


Pemenve ypapnenus (2) nowyyaetca us (3) npu 
Qe Sse A, oS ee — a8 yore ree t ( (6) 


Uroobl NouJyyWTb ypaBHeHne, CooTReTcTByoMlee ypaBHeHHam (47) u 
(53) us (*), Mpr O6o3HauuM 3yecb uepes W”™(u, v) dv BepostTHocTh Toro, TO 
cpeqH YaCTHYL mM-ro MOKOJIeHHA B IaBHHe, CO3qaHHOH OHOL yacTuleli c Havasb- 
HOM CKOPOCTbIO U, HMeeTCH OHA C HavasbHOM CKOPOCTbIO Mex] VU v -+ dv. 
Vimea B Bugy, uTo Mpa E=O0 umeem m:=—0, ny =0, M(t, v) = e-Pitl, 
nlovlyuaem 

W’'=s8(v—u), W"" (uy, v)= \v"(u, w) Q(w, v) dw, 


| mIpHueM 
| foo) 
{ e P(t P (k, (u), v) dé 


Q(u, v)dv = =" dv 
{J eP(4)t p (k, (u), v)dédv 
0 


€CTb BCPOATHOCTbh HAXOMKJCHHA YACTHIbI C HadaJIbHOH CKOPOCTbIO MexKy V u 
v-+dv cpegqu uacTHu, NOJyYeHHbIX IIpH CTOMKHOBeHHH YaCTHIIbI C HavadbHoH 
CKOPOCTbIO U. 

Ja ycpeqHeHHOrO TO BpeMeHH MepeMelleHHA MeXxKy TBYMA coyapeHHAMH 
WaCTHUbl C HauaJIbHOM CKOpOcTbio u BMecToO U/p (u) (*) Nosyaaem 


r(u) = \ hi (u) e-7t p(w) dts 
0 
O603HauHM Yepes 


ie CD) 1? > 
U (w) =| So exp (— a0) a a 


3 
ae 


byHKUWMIO pacipeyesenua uacTHl, NO CKOpocTaAm pu Oompuimx ¢. 
Torga gaa t, r”, rr’, r’r™ + rr’ * Bmecto (50), (45), (51) u (52) us (°) 
HaxOJMM 


i= ("8 du, r™(u) =|” (u, v) r(v) dy, 


rr’ = 2 \ U (wu) r(u)r (u) du, 
rm -L pmp! = \\U@w" (a, v) (r (u) r(v) +r (v)r (u)] du dv. 


IIpH nomommu stux dopmys BMecto (47) uw (53) u3 (*) Aaa ypaBHenni, 
BbIPAKalOllMX PABeHCTBO CpefHero NepeMelileHHA YaCTHI, M CpeqHeH UX JUC- 
> 
Tepcnu, BEIYHCeHHbIX u3 (3) HIM 0 MeToy Yang’a (°), Momyyaem 


1 ‘ , : 
BZ \U 14a |du = |U (u) |r (u) + r’(u) + i. .|du; (7) 
* TIpouspenenHe fByX BeKTOpOB Oe3 3HaKa MeXKY HMMM OOO3HaYaeT HX TeHSOpHoe 


‘Tpouspejenue. 
PA 


1 = 1 ie r’ + r’ r’ + r’r’ + rr’ + rr” r+ 2 ae (8) 
4B2q,* «(£0)4_ 65 6t 


Jina ypapuenuit, BbIparkatouyix ycwopue, 4yTO Vo BO3MOXHO Jule yHO- 
BuleTBopasio Opt (1) mpu Sompuiux t, BMecTo (36) u (37) 43 (°) 3f}ecb Haxo,uM 


ee) aes 9 

1 ea 0; (9) 

(ja Va" Bian Fines CH=) | yy <0, ad 
2 (Pe) — p= > 


rye e(V) H e(v) 3afaoTCA BbIpaxkeHvAMu 
e(0) =\U (@)P(w, v)dw, oBeo(v) = \ ZU (w) P(w, v)dw, 
(02 + 02) ey (v) = | @2 + 22) U (w) P (w, v) dw, ¢(v)=0. 
Mopmysp (7), (8), (9) uw (10) gocTaTrouHbI AA oMpesedeHuA BeJIMUMH 


a*, «, 8, 4. Buguo, uro, Kak u B (?), QA HUX NoJyYaloTCA BbIpaxkeHUsA, He 
3aBMCalve OT fr WH V, a Take MW OT U, YEM MX HaxoweHwe yiporlaetca. 
Urto KacaeTca BevIMUHH X’, X”,..., 2, 2, @, ..», TO OHM 3aaloTCA BbIpamKe- 
Huamu (56) us (3), a eC MBI OrpaHHuHMCaA JByMA YWieHaMH paAja B CKOOKe 
(3), TO BEIpaxkenusamu (57) u3 (?). Takum O6pasom, BCe BeJHUMHbI (5) HaliqeHbl. 
Ecum 9ulekTpwyueckoe movie E He paBHo HyJIO, pelieHHe ypaBHeHus DoKepa — 
IInanka (2) qaetca cbopmysoh (3) mpH 3ameHe 


v=u-8>v—u-B—b, ~r—u-y—v-d—>$r—u-y—v-6—d, (11) 
lipHueM BekTopbl b u d 3ayqatorca uepes 


by = B(l—e*), Oy = are ae (sin wte—8t — B cos ate + 8), 
b, = Gace (w cos wte—S + 8 sin wte—e? — a), 
t 
4 Ip —pt yy, > d iN) y 
dy = sy at ie): d= \ [p< (6101 + 5262) — Cn 2r0)| dt, 
0 


28 a ~ > > 
d= \ Fea (0,02 — 6961) — (61%2 + éar3)| dt. 
0 


IIpu stom spipaxenus (4) u (6) ocratoTca Hev3MeHHbIMH — TaKHMM %Ke, Kak 
WM pW OTCYTCTBHH 9JeKTpHuecKoro Nowa. IlostoMy MbI MOXKeM MOJYYHTb Tpu- 
OuIM2KeHHOe peleHue Vo ypaBHenua (1) NpuH HaMuNN 9eKTpHuecKOrTO NOMA 
Toxe H3 (3) mpuH 3ameue (11), coxpaHaad TaHHbI BbIIMe CHOCO6 HaxOxKeHHA Be- 
uuvH (5). Hosprx mofexkallux OMpeyesieHHiI0 KOHCTaHT pH BKJIOUeHHH 
QJIEKTPHYeECKOFO NOJIA He NOABJIAeCTCA, Tak 4YTO 3TOT CMOCO6 MpHMeHUM. 

Uroosi NouwyyuTh MpescraBmenue o ToUHOCTH Vo, MOXHO MpPHMeHHTb pac- 
cy fleHve THNa NpHBeXeHHBIX B (?). 

Bpipaxkenne (3) H yKa3aHHbI Cioco6 HaxO*KLeHuA BesMUNH (5) MOFyT HMeCTE 
3HavYeHHe IIPH PaCCMOTPeHHH HE TOJIbKO CTaIMOHAPHBIX, HO HW HeCTallMOHAapHbIX 
MIpoleccoB B HOHH30BaHHOM Cpeyle, TaK KaK OHH JalOT BO3MOXKHOCTH BbIYHCJINTE 
KOSPMHUMEHTEI MepeHoca 9TOH cpebl. 


Codulickua rocyapcTBeHHbId YyHuBepcuTerT, Tlocrynuuo 
MockosBckuh TocyapcTBeHHbIi YHUBePCuTeT 21 V 1957 
um. M. B. Jlomonocopa 


WMTHPOBAHHAA JIMTEPATYPA 


1Chr.Christov, ActaPhys. Hung.,7, 51,67 (1957). 2 Xp. A. Xpucrtos, JAH, 
111, 984 (1956). ® Xp.A.X puctos, KOTO (p nevatu) *4S.Chapman, T. G.Cow- 
ling, The Mathematical Theory of Non-uniform Gases, Cambridge, 1953. 5 S. Chandra: 
tiie Rev. Mod. Phys., 15, 1 (1943). © L.M. Yang, Proc. Roy. Soc., 198, 94 
( ‘ 
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JWlornage Akanemunu Hayk CCCP 
1957. Tom 116, Ni 2 


LEO®H3HKA 


A. HW. ®EJIbB3EHBAYM 


O OKATHAX WM PA3PEXKEHHSAX JIBJOB B BOE AE SU 
: BACCENMHE 


(ITpedcmaeaeno axademuxom B. B. Myaetixunem 80 IV 1957) 


§ 1.CkaTuUA NM paspexeuua 
NpW yCTaHOBHBIEMCA Apehde AbAOB 
B IleytTpanbuHom ApPKTHYeECKOM OaccelHe 


Panee, Npu onpeyeeHHu ocpefqHeHHOrO ycTaHOBuBUeroca peta sboB, 
MbI YUHTHIBAJIH B YPaBHeHHAX JBWXKeHHA Jblla CHJIbI, O6ycMOBeHHbIe BeTpoM, 
TpeHHeM JIbfa O BOY HW BpallleHveM Semsiu BoKpyr cBoeli ocu (1). Bomee TouHpie 
ypaBHeHHA JBWKeHHA Jb]la 


" ap @ : ny, OF 
Fe Ry t+ Op" WV = — goth ; Ty + Ry —Qg"hU = — gp"h = (1) 
IIpHBOAAT jaca ig acu (26) padoter (1) k eae 
Ne a(p—® 
U=—KP+K $— KARO; vaKE 4K E+ KORO, 


(2) 
B KoToppix U, V— KOMMOHeHTEI CKOpocTH Apekicha sbAOB, p — aTMocibepHoe 
jaBleHue, K — KoadpduuvenT us06apnueckoro Apelha, K’ — koadpumnext or- 
KJIOHEHHOrO YNCTO BeTpoBoro Apekdba, Kg = (K)m=o — KOaPpuuMeHT rpayueHt- 
Horo ypelidba, DW — hbyHkuuA, yAOBJeTBOpAIoulad ypaBHenuto Jlansaca AD = 0 
IIpH rpaHuyHom ycusiopun (DM); = (p),—f (L)/pHKg. 
IIpeqctaBum ckopocTb oOmjero ypelitha wbAoB V B Bue CyYMMbI CKOpocTelt 
YHCTO BeTpoBoro Apeltha Va uU rpayquveHTHoro eae V,. CormacHo (2) uMeem 


=—K2 4K; Vea KE+K (3) 


signa aie eager (4) 


Ue oy Ox 


Mopmy bl (2) — (4) MOSBOJIAIOT BbISHCIUTb TMBEPreHUMIO CKOPOCTH Apekida: 
. OU, OV 
div V any a Oy ; (5) 
ABJAIOULYIOCA XapaKTePHCTHKOH CKATHM HM paspexkeHnh sbAoB*. Tlog_ctaBassa 
(2) B (5) w yuntpiBas (3) u (4), NouwyuHM 


div V = div Vz = K’Ap; (6): 
div Vz = 0. (7) 


cs Iloq cxKaTHAMH U paspe2xKeHHAMH TIOHHMAIOTCH HE TOJIbKO Me€CTHbIC CKaTHA H Paspe-- 
*KCHHA, HO H H3MCHCHHA CIIVIOUCHHOCTH JIBJOB, MOTYUWHe NpOHCXOAHTb Ha OOBIIHX M10-- 

mawqAx. 
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V3 dopmya (6) u (7) BuqHOo, UTO AMBepreHuMaA cKOpocTH OOulero ApeHcba 
JIbOB MpoMnoplMonambHa onepatopy Jlanaca or arMocepHOrO aBJIeHHA, BOS- 
pacTaeT TIpH YBeqHYeHHH HM yObIBaeT MPH YMeHbINeHHH TOMU[MHbI Jbfa. Tpa- 
JMeHTHBIM Lpehd) bJOB MPOHCXOAUT 6e3 U3MeCHEHHA CIMIOYeHHOCTH, B OTJIMUHE OT 
yuucTO BeTpoBOoro Apelitba, pH KOTOPOM BO3HHKAalOT C*KaTHA UM paspexKenHnA. 
Takum o6pa30M, yrBep»xkyenue H. H. 3y6ona (?) 0 HeH3MeHAeMOCTH CIIOUeH- 
HOCTH IIpH YCTaHOBUBIeMCa 4UCTO BeTpOBOM pelitpe mbX0B HeBepHO. H3meue- 
HHe CHOUCHHOCTH BSTOM Cy4ae, KaK BAAHO U3 Popmya (6) Hu (3), Npoucxo_uT 
3a CUeT OTKOHEHUA YHCTO BeETPOBOLO Apelitpa bAOB OT H3Z06apnyecKOrO Apelida*. 
Dro OTKOHeHHe OTCYTCTBYeT TOMbKO B TpeesbHOM CyIyy¥ae, KOTa TOJMHHA 
iba h HeorpannuenHo yOprBaer (mpu h = 0 umeem AK’ = O u, cCuleqoBaTeubHO, 
div Vi == divVq = 0). 

Vis dopmya (6), (7) cmehyet, UTO WIA ONpedeeHHA 30H CKAaTHH U PpaspexKe- 
HUM JIbAOB OCTaTOUHO MOAcuUTaTb onepatop Jlammaca oT aTMocdepHoro aBue- 
Hua. O6nacru, B KoTOpplx Ap <0, ABAAIOTCH 30HAMM CATH JIbJOB; TaM, rye 
Ap>0, pacnoaratorcd 30HbI paspexKeHuit U, HaKOHell, B OOmacTu, roe Ap = 0, 
H3MeCHEHHA CHJIOUCHHOCTH JIbJOB He MIpOHCXOsHT. 


§2.C KaTHUA MH paspeKeHHA 
Mpw HeYCTAaHOBHBIUEMCA ApehHmde ALAOB 


Tak Kak 3ayaua 06 onpeleeHHH HeyCTaHOBUBUIeroca Wpeka CHIOUeHHBIX 
JIbJOB He pellieHa, TO B HaCTOALee BPEMA OTCYTCTBYET BO3MOXKHOCTh Helocper- 
CTBEHHOTO pacueta JHBepreHWHu CKOpOCTH HeyCTaHOBMBleroca Apelitba, Xapak- 
TepH3YIOlleH CKATUA UW paspexKeHHA MWbOB. OHaKO HeKOTOPOe NpelcTaBeHHe 
O CKaTHAX HW paspexKeHHAX JIbJOB NPH HeYCTaHOBMBIWeEMCA UHCTO BeTPOBOM 
jpeHbe MOXKHO MOJYYHTb, aHaH3HpyA Mowe TaHreHUMaJIbHOrO HallpAxKeHNA 
BeTpa, KOMMOHeEHTbI KOTOPOrO OMpesesAIOTCA opMywamu 


A? (20 ap) AL (08 
T= —VEleta): =V ele a) (8) 
B KoTOpLIx A’ — KoaxdpulMeHT BepTuKaJbHOrO OOMeHa B aTMocdepe u Q — ma- 


pametp Kopuosuca (2). 

OTOT aHasIM3 OCHOBbIBaeTCH Ha CJIeLYIOWIMX TBYX cooOpaxKeHuAx: 

I. Uncto Berposo Apel) 1bJ0B ObICTpO MeHAeTCA MPH H3MeHEHHH BeTpa (ocTa- 
TOUHO HeCKOJIbKUX YacOB padoTbl BeTpa HOBOFO HallpaBsIeHUA, YTOOLI CKOPOCTb 
pela MOIHOCTbIO H3MeHWIacb KaK MO BeJIHUMHe, Tak MH 10 HampaBseHuio (°)). 

2. IIpu passuTuu uucTo BerpoBoro Apelidha sbAWHbI WMeIOT TeHJeHILMIO 
TBUTaTbCH BOMb JeMCTBYIOWWMX Ha HHX CHI, T. €. B HalpaBMeHHH BeTpa, Tak 
*Ke KaK IPH pa3BHTHH 4MCTO ApeMPoBoro TeveHHA Ha MOBepXHOCTH MOPS, 
CBOOORHOTO OT JIbJOB 

H13 yka3aHHbIX CooOpaxkeHHH CielyeT, UTO pH ObICTPO MeHAIOMIUXCA BeTPO- 
BbIX YCJIOBHAX MOXHO OMKUMLaTb CKATHA JIbAOB TaM, Pe MMeeTCH KOHBepreHuA 


CHM, ReHCTBYIOWMX Ha JibAbl CO cropoubl armocdeppi (div T<0), u paspexenua 
TaM, re MMeeTCA AuBepreHlua 9THX cum (div T>0). 

Bpipaxkaad MBeprenMio TaHreHWMaNbHOrO HaMpsAxKeHHA BeTpa Yepes aTMO- 
cepHoe JaBeHve C NOMOMLbIO Popmys (8),B KOTOPHIX KoS*pulMeHT OOMeHA u 
mapametp Kopvomuca mpelqnouiaraiorca MOCTOAHHBIMH: 

NOJYYHM, YTO B OOMacTAXx, rye Ap>>0, umeetca TeHJeHILMA K CKATUAM, a B OOsa- 


cTax, Te Ap<0 — kK paspexkKeHHAM JIbLOB. OTOT BEIBO MpOTHBONOMOKeH pe- 


sybTaTy, MomyYeHHOMy B § 1 qu ycTaHOBMBIWerocA UMCTO BeTpoBOro Apelitba 
JIbJOB. 


* UxcTo BeTposoli Apelit) bAOB OTKMOHAeTCA OT H306apHuecKoro peta BupaBo Ha yrou, 
TaHTeHC KOTOPOTO, KaK STO culeqyeT U3 (3), papeH K’/K. Tipu K’=0,2 K stor yron papeu ~ 11°, 
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YVkasaHHyl0 MpOTMBONO/IOXKHOCTH MOYYeHHEIX Pe3y/bTaTOB serKO OObsAC- 


HUTb, CCJIM YYECTb MpOCTYy!O 3aBUCHMOCTb MexkAy divT wu BepTHKaJIbHbIMH KOMMO- 
He€HTaMH BUXpeH TaHreHUMaJIbHOrO HallpsAxKeHUA BeTpa HM CKOpocTH reocrpodu- 
yeckoro BeTpa W * 


divT = —rot,T =p’ VW 22 rot,w. (10) 

Tak, Hampumep, B oOacTu, rye arMochepHad WHpKYAWMA UMeeT WLMKJIOH- 
yecKHH XapakTep (rotW = Ap/Qe’>0), mp: uMeem B crallMoHapHoM cysly4ae 
Pa3pexXKeHHe JIbJOB BBUAY OTKJIOHEHHA YMCTO BeTPOBOrO Apelitba bYOB BUPaBO 
OT H300ap 3a CUeT KOHEYHOM TOMIMMHDI ba WB HeCTallMOHapHOM cryyae — 
CKAaTHE JIbJOB 3a CUeCT KOHBePreHUMH CsI, MCHCTBYIOWIUX Ha wel. 

TlonycruM, TO B HavaJbHbIit MOMeHT BpeMeHM Haj, HEMOJBHXKHBIM CIVIOUeH- 
HBIM JIbJOM BO3HHK I{MKJIOH, KOTOpbIt Jaee He MeHAeTCA BO BpeMeHH. CHayaua 
OyMeT NPOUCXOANTh CHKATHE JIbNOB, OTKMOHAIOIMUXCA B CBOeM Apelidbe BEBO OT 
vs00ap. SaTeM, M0 Mepe pa3BHTHA TeYeHUA NOX AbIOM, Apelidd WbAOB craner 
v300apu4ecKHM, MOCJe Yero JbAbl HAYHYT PaCXOMUTHCA, OTKJOHAACh OT u306ap 
BIpaBo. 

PaccmorpeHublii IpHMep CHJIbHO HealusHpOBaH, Tak KaK B peaJIbHbIX yCJIO- 
Buax ApKTuyeckoro Oaccelina Berep BCe BpeMA MeHAeTCA BO BpemeHH. Bosuu- 
KaeT BONpOC, B KaKHX CJlYYaAX MOXMKHO CYAUTb O COKATUAX U PasPEXKEHHAX JIbJOB 
Ha OCHOBaHHM CXeMbI, NOCTPOeHHOM WIA HeyCTAHOBHBWeroca Apetttba, u Korga 
MOXHO OMPeAeATb 30HbI CKATHM U paspEexeHHH, NOMb3YACh TeOopHelH ycTaHo- 
BUBUeroca Apelia mbAo0B. Ilo-BuyquMomy, MpH ObICTpbIX H3M€HEHHAX BETPOBbIX 
ycnoBul Oyler mpeo6aqaTb NepBad, a IPH MeAVICHHO MeHAIOWLeMCA Noe BeTpPa— 
BTOpad CxXeMa. OKOHUATEJIbHO OTBETHTb Ha BONpoc O BbIOOpe MepBol HM BTO- 
po CXeMbI IpH PelleHHH KOHKPeTHBIX MpaKTMYecKHX 3ajad MOXKHO Oyler TOVIb- 
KO NOCJI€ TULaTeJIbHOrO aHaJlH3a MaTepHaJiOB HaOJOMeHHH Kak Haj MeCTHbIMH 
CKaTHAMM WM PaspexKeCHHAMU JIbAOB, TaK H Hall U3MCHeCHHAMM CIJIOUeHHOCTH 
JbAOB, MPOWCXOAAMMMH Ha OombUIMx Mowlanax ApKTuyecKoro OaccelHa. 


§ 3. Wugexkec atTMochepuok Wupkynauun 


Kak loKa3aIM HeKOTOpble pesqBapuTembuble pacuetpt A. JI. CoKomoga, 
IIpHBeJeHHbIe B Mpesbiyulem Maparpade cooOpaxkeHuA MoryT ObITb HCMOsIb30- 
BaHbI NIpH YCTaHOBJICHHH CBA3H Me@KY JICMOBUTOCTbIO B OKPaHHHbIX MOPAX H 
Uupkyisaluel atmocdepp B LlentpambHolt Apkruke, a Take pH paspadoTKe 
MeTOJOB KpaTKOCPOUHbIX WH JOMTOCPOUHBIX MpOrHO30B MeCTHBIX CKATHH U pas- 
pexkenuit mbyoB. B sto cBa3u MpefcTaBAeTCA WemecooOpasHbIM BBeCTH HHeEKC 
aTmMocepHow WupkKyAUMH, OMpexemuB ero B ToUKe A(x, y) Kak BeHUMHY, 
MIpONOpuMoHabHY!O AUBepreHIMH BeKTOpa rpayuenta aTMocepHOro AaBeHHuA: 


Ig =kdiv grad p =k Ap. an 


Kpome Toro MOXHO BBeECTH HHTEMpaJIbHbIM HHAeKc aTMocepHOu UupkyALMU 
moO mwoulaqn s: 


I, = k\\ Ap dx dy, (12) 
a Tak»Ke 10 BpeMeHH oT ¢, no f,: x J 

Ta.tyt = \ Ta dt (13) 

PRU \ Iodt. (14) 


* JlupeprenumMa M BUXPb TAaHTeHIMaIbHOrO HaNpAKeHHA BeTpa CBASAHBI Mey COOOH 
Pin) 
Tora, Korya Koappuluert oOMeHa B aTMocdepe A’ MeHseTCA C BEICOTOH.B 9ToM catyuae div T = 
=— crot,T, re c — HeKoTopad NOMOKUTeIbHAaA KOHCTAHTA. 
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Ecuiu mp pelllenuu MpakTH¥ecKHX 3a/a4 NOb30BaTbCA KBapaTHOK KHJIOMe- 
TpoBoli ceTKoli c NOCTOMHHEIM marom fh, To yoOHO BbIOpaTb. k =~5,Tak 


KaK B 93TOM cjlyYae HHeKC aTMoccbepHol UupKyiauun B y3ioBoH TouKe A 
ompefeuTCA MpocTo KaK CyMMa 3Ha¥eHHH aTMocepHoro AaBeHHA B YeTbIpPex 
CoceqHHUX Y3JIOBbIX TOUKAX MHHYC yueTBepeHHoe 3HaveHHe aTMocdepHOrO JaB- 
JiCcHHA B TOUKe A. 

I]pu ycraHoBeHHH 2MMMpH4eCKHX CBA8eH MexKy JIeMOBUTOCTbIO, XapaKTe- 
pu3ylollleli pacmpesesenue JIbAOB MO MoWalu, u UWApKysAailMel atTMocdepbl 
OOBIUHO MOIb3YIOTCA B KavecTBe NOKasaTeeH aTMocepHOH WupkyJAUMM rpa- 
yueHTaMu aTmocdepHoro JaBsenua (> °), He CBASAHHbIMM Cc TOuLaybIO. Tomny- 
yalolluecA pH 9TOM CBA38H Cabo OOOcHOBaHbI (pusuuecku. IIpeaaraembli *Ke 
HaMM HHJeKC He TOJIbKO CBA3SAH C MvOllabiO, HO HM MMeeT IpAMOM CPusHuecKHH 
CMBICJI, XAPaKTepH3YH HepaBHOMePHOCTH CHI, JeEHCTBYIOUUX Ha JIbIbI CO CTO- 
poupt armocdeppl. Ilosromy npu ucnosb30BaHHH efO MOXKHO TOJIYYHTb, NO-BH- 
JMMMOMY, Ooslee HalexKHbIe CBA3H. SaMeTHM, UTO NOMMMO IpesviaraeMoro HHeKca 
BO3MOXKHO TakKxKe HCNOMb3OBaHHe MHekKca aTMochepHol UWupkyiauun H. A. Be- 
JiumucKoro (“). 

Coo6paxkeHua, U3I0x%KeHHbIe B§ 3, BOSHHKIM pu oOOcyxJeHHH BOMpOcoB 
MeTOJUKU JIEMOBbIX mMporHo30B c A. JI. CokonoBbIm, KOTOPOMY aBTOp BbIpaxkaer 
CBOIO OlaroapHocrh. 


VWuctutyT okeaHosoruu Iloctymuu1o 
Axkayemunu Hayk CCCP 26 IV 1957 


UMTHPOBAHHAS JIATEPATYPA 
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Apxtuy. unct. PYPMC, 90 (1944). § . B. Kapeaun, po6nemp Apxtuxu, Ne 4 (1941). 
7 H.A.Beauuckui, Tp. HHH TyIMC, 5, s. 14 (1946), 
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Hornagn Arkanemun Hayk CCCP 
1957. Tom 116, Ni 2 


TEXHHYECKAA ®PH3HKA 


3. K. KEJIEP wu E. H. KOSJIOBCKAS 


Ob YMPYFUX CBOMCTBAX CTEKJIA 
(ITpedcmasaexo axademuxom A. A. Jle6edeevim 28 V 1957) 


B-HacTOALlemM COOOMLEHHH MPHBOLATCA HOBbIe 9KCIEPHMCHTAJIbHbIe aHHble 06 
U3MeHeHHM YIPYruxX CBOHCTB CTeKJIa Np KpyYeHHH B 3aBHCHMOCTH OT Temme- 
party ppl. 

Kak W3BeCTHO, CT€KIO Ip TeMIlepaType HUxKe TOUKH Havaa pasMarueHuA 
OTHOCHTCA K XPYIIKHM TBepAbIM TeaM, KOTOPbIe B YCJIOBHAX KOMHATHOM Temme- 
parypbl MoLunnsAtorcs 3akony TyKa Biorb Jo paspyuwienux. Ha puc. | mpuse- 
fleHa KpuBast AebopMallua — TeMMepatypa cTeksla Mp MOCTOAHHO JlelicTByt0- 
ulem ycunuu. Touku Ty u Ty o3HaualoT, COOTBeTCTBEHHO, TeMMepaTypbl Ha- 
yalla pasMArYeHHA HW Mepexojla B XuAKoe cocrosHHve. BemuuuHa ecsopmMalnn 
cTekJla JO TeMMepatypbi 7, He H3MeHseTCA; BHILe 7, OOHapyxXKUBaeTcA ObICTpbIlt 
poct eeHa npotraxenun 75—100°. [locne sToro pa3sBuTue AepopMalluu 3amemaer- 
CA, H KpHBad JepopMalluy MpHHUMaeT HallpaBJIeHHe, MapaesbHOe OCH aOcLucc. 
OToT yuacTOK KpHBOH JetopMaluH Ha3BaH HaMH «MOWaKol 3akepxKKU Je- 
dopMallun», a TeMMepaTypHad TOUKAa Nepexojla K 9TOH MoWlayKe O6o3Hatena 7’; 
(rouka Havasla 3afepxKKu jedopmMauun). Ilpu janbHeliwiem HarpeBaHuH Jo 
Temilepatypbl 7; KpuBad JecbopMaliun mperepneBaer pesKHH mosbem — Jecop- 
MallMA pa3BuBaeTCA B Bue OesyepxHoro TeyeHHA. 

Ha puc. | u306paxkeHbI TakxKe SKCMePHMeHTAaJIbHbIeC KPHBbIe MIHOBeHHO- 
yupyroli, 3aMeqleHHo-yupyroH u octaTouHOn esopmaunl. Kpupaa ABBY 
OTpaxkaeT BeMUHHY OOLleH MetbopMallHH, COOTBeTCTBYIOMeH KaxKJOH LaHHoH 
TemmepatType*. Ona moJlyueHa Ip HarpeBaHHH CTeKJIa B pasrpy2xXeHHOM Co- 
CTOAHMH C HarpyxKeHHeM H pasrpy3KoOH oOpasija yepes Kable 100°, a B unTep- 
Basle Temilepatyp oT Tg qo Ty—uepes Kaxypre 25°. Kpusaa A’b’B’T’ J] 
olpefqelaeT TpaHvly Me@KJy MIHOBeHHO-yipyroH HM 3ameJleHHo-ynpyron 
ebopMaluamMu. OKCHepHMeHTaJIbHbIe ee TOUKH HaHeCeHbl B pesyJIbTaTe 
oTcueTa MIPHOBeHHO-yNpyroro BoccTaHoBJieHuA ** TlocsIe CHATHA Harpy3ku. 
Kpusaan A’B"B’l’ JI” onpeyemset rpanully Mexy 3aMejJIeHHO-ymMpyrol u ocTa- 
TOUHOH edopMaunamu. Ee TouKH TOJyYeHbI MyTeM OTCYeTa 3aMe]JIEHHO- 
yUpyroro BOCCTaHOBJIeHHA Mo uCcTeyeHHM 3 yac. Mocwe CHATHA Harpy3kH. 
BenuunuHa Kaxkyoro Bua JesopMawuH MpH moOOH TemMepaType B MHTepBaue 
or 20° yo Ty, UsMepxeMad OTpeskaMH COOTBETCTBYIONIMX OPJMHAT, 3akJIt0- 
YCHHBIMH MeKyY yKa3aHHbIMH BbIWe KPMBbIMH, MOKa3aHa B HWKHeM YacTH 
puc. 1. B unreppane or 20° qo Tg wMeeT MeCTO JIMIlib MIHOBeHHO-ynpyras 
qepopmanua (AA’). B unteppane or Tg fo Ts; BeMMYHHOM 9TOrO Bua Je- 
cpopMauun sBasetca oTpesok BS’. IIp Tow xe TemilepaType OOHapy2KeHHI 
3aMeJJIeHHO-ympyran Jepopmauua (oTpesok 5’5”) u ocratounan Aepopmanusz 
(orpesox 5”K). Untepecho oTMeTHTb, YTO B OOslacTH TemulepaTyp oT Ts; No Ty 
HMeIOT MeCTO TONbKO yupyrve epopmauHH. Ilo AocTuxKenuu 720° ynpyrue 


* B unteppaue Temnepatyp oT 20° jo T . KpuBbIe AeopMaluu Mp MOCTOAHHO HM BpeMeHHO 


JelicTBy!oulux Harpy3kax Copmayaior. : 
** B mpegemax MpakTH4YeCKH BO3MOXKHOH CKOPOCTH BH3yasIbHOrO OTCUeTA. 
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nedopmauun (J7Z’ u Z’J]”) tour MosHOcTbIo ucuesalOT H BM€CTO HX CHJIbBHO 
pasBUBaeTCA oCcTaTouHan Aedpopmauua (J["K”). 

Ha puc. 2 npuBezenbl KpHBbIe 3aBHCHMOCTH Halips2KeHHe — JecopMallus 
cTeKyla — leTiH Tucrepesuca — Ha pa3JIM4HBIX CTauaAX HarpeBaHusx. Xapak- 
Tep wWeTeib TucTepesuca yOexjaeT B UCTHHHO-yNpyroM MNoBeeHHH CTeK- 

jla B HATepBavie TeMnlepatyp oT 20°q0 Tg; 
06 3TOM CBHJeTeIbCTBYeT H HHYTOK- 
Had MwoWlayb UX, HW OM3KHH K JIMHeHHO- 
MY XapaKTep 3aBHCHMOCTH, H MFHOBeHHOe 
BOCCTAHOBJIeHHe HYJIeBOrO MOJIOXKeHHA 
Ip MomHol pasrpy3ke oOpasua. IIno- 
Walb MeTiw rucTepe3suca HadHHaeT BO3- 
pacTaTb JIMIb Cc TemMMepaTyppl T, 
M MpoOdowKaeT YBeIMYMBATbCA BIWIOTb 
Oo TOUKH 7. B 9TOM HHTepBasie TeMIepa- 
ne TYP 3aBHCHMOCTb HaMpxAxKeHHA OT Je- 
b a (bopMalun HemMHeHHa M pasrpy3ouHad 
BeTBb Il€TMH MpH yasieHHH Harpy3Ku 
He BO3BpalllaeTcA K HYJIEBOM TOUKe. 


ME Hl 
5 Rw Crekjlo mp 9THX TeMMepaTypax MpH- 


NN 
es) 


Aepopmayur 6 ebunuanr Uthat) 


4 I} 8 £\ SSS} 
pany ANY | VEZ oOperaeT 3HaYHTeIbHYO MOJBU2KHOCTh, 
A FT dM pF 7 Hapaly c ynupyrumMu edopMalluamu 
iy NOABJIAIOTCA H OCTATOUHBIe. 
eHOUeHHO -Ynpy2aR 
\\ Bue Touku 7, BMJIOTb O TOUKH 
SSISINY ee \ GQ Ts NWOWatb MeTIM THCTepesuca 3aMeT- 
N HO YMeHblaeTca HU pasrpy30uHasA BeTBb, 
Jamednenna- \\. XOTA HM C 3aMeJVIeHHeM, BO3SBpalllaeTcA 
MY 20H AK K HCXOJHOH TouKe: AepopMalluA WeH- 
KOM ylpyra. 
Ha puc. 3 mpelcraBsieHbI KpHBbIe 
3aBHCHMOCT Mallua—BpeMa. OTH 
Somamo41Han a Aetbop ~ P 


‘N KpuBble CofepxKat}yyactKu: A 5—mruo- 

INN A BeHHO-yipyroH espopMalluH B MOMeHT 

G0 WW 30 CW WO v0 yarpyxeHua, BB — 3amMefseHHO-ympy- 

Pue.7 1 rou nedopmauuu, B—naacruyeckoro 

Teuyenua, / JJ — mruoBeHHo-ympyroro 

BOCCTAHOBJI€EHHA Ip yaseHuu Harpy3- 

Ku, JJE — 3amMeqieHHO-ympyroro BoccTaHoBJeHHA. OpyHata TOUKH 2 COOT- 

BETCTBYeT OCTATOUHON AeopMauun. Cnezyer OTMeTHTb, YTO TpaHuUbl MexKLy 

YKa3aHHBIMH BUaMM LepopMalinit u ocoOeHHO MexK LY MHOBeHHO- H 3aMe/VIeHHO- 

ympyrol edopMaluamMu He MoryT GObITbh TOUHO 3aPHKCHPOBaHbl, TaK KaK B 
YCNOBUAX ONbITa OHH YaACTHYHO HaKJaNbBaloTCA Apyr Ha Apyra. 


Dteweae awe —— 


Kl ome 
A [] o Qo oO 

go 20-200" 400° G00 a an : arias G50 -700° 
y, / - miei g 
% BEowemy ay PCy 
34 Taf | a Aloo beh 
H || 4 REZen 
BA eS ee 


220020 20 20400 2040608000 140 160 220 0 204060800 140 
Aegopnaguan 6 edunuygas uhanb) 


Pue. 2 


Kpupble puc. 3 TakxKe 1oKa3bIBalT, YTO Ip TeMmepatypax oT 20° fo Tg umeer 
M€CTO JIHUIb yipyrad RepopMallmaA (MrHOBeHHO-ynpyrad edopmalua pH Ha- 
rpy2KeHHH HM MIHOBeHHO-yIIpyroe BOCCTaHOBJIeHHe Np pasrpyxkennn). 

B HHTepBauie OT Tz Ho Ts; HaOmogaetca HanMune MIHOBeHHO-ylipyron, 
3aMeVICHHO-yNpyroH JeopMalluH MH INacTHYecKoro TeveHuA, IpHuem nocasey- 
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Hee€ pa3sBHBaeTCA sHauTebHO. B uHTeppane T3’—T; mulacTuyecKoe Teue- 
HHe WM COOTBETCTBYIOUad eMy OCTaTOUHad AeopMallNA OTCYTCTBYIOT, a MIHO- 
BeHHO-yIlpyrad HM 3aMe]VJIeHHO-yupyran epopMatlua Bospacraior. 
HisloxwKeHhble SKCII€PHMeHTaJIbHbIe YaHHble MOCsMy2KUIM OCHOBOM JIA ompe- 
AeeHHA MOAYIA CABMTa JIA cTeKJIa MpH HarpeBaHuu. HanOombuiee mpH6umn- 


*KEHHE K 3HAYCHHIO HEPeJIAKCHPOBaHHOrO MOJYJIA YUpyrocTu WaeT OlpeseJieHHe 
ero 00 BeJIMYHHeE MIHOBeH- 


HO-ylpyrou HedopmMauun 
(puc. 1). OqHaKo Mpa mpak- 
THUCCKH BO3MOXKHOH CKOpo- 
CTH BH3yaJIbHOro oTcueTa 
WOMYCKaeTCA SaBbILNeHHe Be- 
JIMYMHbI ¢MrHOBeHHO-yupyroi 
jecdopMalun 3a cueT BKsOUe- 
HHA KAKOU-TO JOJIM 3aMe)IeH- 
Ho-ylpyrou JepopMallun, 4TO 
BJIMAeT Ha XO KPHBOH MO- 
yaa yipyroctu, B ocoden- 
HOCTH B WHTepBasie Temme- 
patyp oT Tg fo Ts. Iyn- 
KTHpHad uacTb KPMBbIX Ha 
PHC. a OTpaxKaeT, BepOATHO, Puc. 3 JInarpamma jehopmMaluua — Bpemsax onTHuecKoro 
yuacTHeB pacueTe BeJIMYHHbI crexna K-8. t =0,1 KI /cm?.a — ¢ = 20°, 6 — t = 550°, 
MoAyJia YyMpyrocTH 3aMej- Gb = O7D°, 2 =F = 600" 
JIGHHBIX JlecopMauul. : 
IIpupeyenHad 3feCb 3aBHCHMOcTb YNPyrHX CBOWCTB CTeKOJI OT Temlepa- 
TYpbl HaOsMofasacb HAMM Ha CTeK sax pasHooOpasHoro cocTaBa — OKOHHOM, pas- 
JMUYHBIX OMNTHYCCKHX CTeKJIax, Ha- 
Fae TPHCBO-OOPOCHJIAKaTHOM cTeKJIe. 
B 3aBHCHMOCTH OT COCTaBa CTeK Ja 
MeHAIOTCA JIMWb 3HaveHHA Temme- 
patyp Ts, Ts u Ty u a6comorubie 
3HaueHHaA JedopmMalun. 
Balvio MpoBeyeno HcceqOBaHHe 
M 4YMCTOrO KBapueBoro§ cTeKWIa. 
IlepBoe 3aMeTHOe yBesIMueHHe 
NOBUKHOCTH (TOUKA Tg) HadJiO- 
qaeTca y Hero Mlb Mpw Temme- 
patype okom0~1000°. Banue ston 
100 200 300 400 500 600 700 g00°C TeMMepaTypbl pasBHBaeTCA Mov3sy- 
Temnepamypa yecTb; 3ayepxKKH jedopmaun, 
Puc. 4. BCJI€ACTBHE JIM HEOCTHKEHHA COOT- 
BeTCTBYIONeH TeMNepaTypbl (HC- 
cuIeOBaHHe MpoBoyusocb 01300°), 
WJM BICHJIy OTCYTCTBHA €€ B CBA3H C OCOOCHHOCTAMH CTPYKTypbI STOTO CTeKJa, 
OOHaApyKUTb He yaJiOcb. 
YcTaHOBJICHHbIe H3MeHEHHA YIPYrHX CBOHCTB CTeKJIa, HECOMHEHHO, CBA3aHbl 
C MpoTekatollMMH B HEM IIpH HarpeBaHHu (u3sHKO-XHMHYECKMMH Ipolleccamu. 
Vispecruo, 4To B cTeKe B OOMacTH OT T', 0 Ty CKauKOOOpasHO pacryT Kosdxpu- 
IMeHT JIMHeHHOFO paCLIMpeHHA, TeMJIOCMKOCTb, H3MCHAIOTCA ONTHYeECKHe CBOH- 
cTBa cTeKJla, efO BASKOCTb u Up. TepmMuueckHi aHaJIH3 WCCeOBaHHbIX HaMu 
crexom K-8 u OKOHHOFO MOKa3asl, YTO B HHTepBasie TemMepatypor 7g No T3 uMeeT 
MeCTO SHOTepMMYeCcKU Npollecc, KOTOPbIM 3akaHUMBaeTCA MIpH Temmleparype, 
cooTBeTcTBylolleh Touke 73. Ham mpescTaBiseTca, YTO H3MeHeEHHA yMpyrux 
CBOHCTB CTeKJla HariIAXHO OTpaxKaloT MepecrpohkKy CTPyKTYpbl cTekla mpH 
HarpeBaHun. OTH V3MCHECHHA MOATBeEpxXKLaloT MpesMomaraeMy!O avaJOrHto B OCO- 
OeHHOCTAX CTPOCHHA CHJIMKaTHbIX H OpraHHyeckux cTeKoul. Tak xe KaK H B Ha- 
LHX OMbITaX, OpraHHueckue CTeKJIa HMEIOT TeMMepaTypHY!0 OOsacTb XpymKoro 


223 


Aegoprayus 6 edunugar Wash 


ety ga, a pg 


9a, 


J00 


Modyno ynpyeocmu & 


OU 


COCTOAHHA, MepHOL 3HaYHTebHOPO PasBUTUA daCTHYeCKUX NeopMallwi U MaJIb- 
HelilMi Mepexol K ABHOM Teky4ecTu. Bce 9T0, KaK HaM KaxKeTCA, MOXKET CJy- 
2KUTb MOATBEP2KAeHHeM PasBUBaeMbIX B MOCesHee BPeMA NpeACTaBJeHHM O CKe- 
JI€THO-KOOPAMHAalHOHHOM CTpOeHHM CTeKsa (*), COrlacCHO KOTOpbIM OCHOBHAaA 
pOJlb B CTpOeHHM CTeKIa NpHHaeKUT MpocTpaHCTBeHHO-kKooOpAMHalMOHHOu 
KPe@MHE-KHCJIOPOMHOM MIM KPeMHe-asIOMO-KCAOposHoli u T. nm. cerKe. H3me- 
HeHHIO MOABHXKHOCTH, CHOCOOHOCTH K JeopMalluH STOM CeTKH B 3aBHCHMOCTH 
OT TeMMepaTypbl HW OTBeYalOT COOTBETCTBEHHbIC XapaKTePpHCTHKH YMpyrux U 
MlaCTHYeCKHX CBOHCTB CTeKJ1a. 

Jlo remnepatyppl JT, BpeMA pemakcalluH TaK BeHKO, 4TO MepecTpolika 
CTPYKTYPbI MpakTMuecKH He3aMeTHa. 

Ilepexoy cTeki1a B HOBOe KHHETHYECKOE COCTOAHME HM COOTBETCTBYIOULad CTPyK- 
TYpHaa Mepecrpolika ero HacTyNaeT JMMb Mp Temnepatype 7. QHeprua Koweba- 
HUA YACTHI MOCTUTAaeT 34eCb BEIMYMHbI, KOTOPad MPHBOAUT K paspbiBy HanOowlee 
cia6bix cBa3eH. Ocia6eHHad 9THMU PaspbIBaMH pellleTKa NpHoOperaer OOJIbITyIO 
BO3MOXKHOCTh JleopMupoBaTLCA MO JeHCTBHeM BHelIHerO YCHJIMA, MpHyeM 
yacTb STOH MecbopMallun oKa3bIBaerca octarouHoH. I]pu tTemnepatype 7s, 
M10-BHJMMoMYy, edeKTbl KOOP MHAUMOHHOM CeTKH, MO KOTOPbIM BO3- 
MOXKHEI paspbIBbl B JaHHbIX 9HeprerHuecKHX YCOBUAX, uCcuesaIoT. CrekJIO 
IipHoOperaeT paBHOBeCHYIO CTPYKTYPYy, IpH KOTOPOH NpHsowKeHHaA BHeWHAA 
CHula He BbI3bIBaeT Y2Ke HOBbIX OCTATOUHHIX JecsopMauul. Yapyrue xe JetbopMa- 
IMM, BBHLY HapyWIeHHA MepBOHavaIbHOM XKeCTKOCTH CTPYKTYPbI HM yBeM4eHHA 
BHYTPeCHHeErO TPpeHHA B CHCTeMe, MpOTeKalOT 3aMeJIeHHO H XapaKTepH3YyIOTCA 
OoubuleH aOcoOJOTHOH BeMUHHOH, YeM B HHTepBame oT 20° Yo Tg. 

IIpu ¢ = 7+ mpoucxogquT nepexoy creKsIa B 2%KUAKOe COCTOAHHE, COMPOBOXK- 
JaloulMHcA BCe BO3PaCTaIOIHM KOJIMYeCTBOM Pa3PbIBOB CBA3eH KOOPAMHAMHOH- 
HOH CeTKH — HaOsojjaeTca OesyepxHoe TeveHHe CTeKsIa NOM WeHicTBHeM BHELLI- 
Hero yCHIHA. 

BpIMOIHeHHe JaIbHCHIMMX SKCIePHMEHTAJIbHbIX paOoT OsKHO BbIACHUTb 
POJIb OTJCJIbHbIX 3JIEMCHTOB CTPYKTYPbI CTeKIa B Pa3BHTHH ONMCaHHbIX MpeBpa- 
IeHHU H YTOUHTb BIMAHHEe TeMMepaTYpbl, Halpy30K, BPpeMeHH HM Apyrux PakTo- 
POB Ha KOJIMYeCTBeHHbI€ XaPaKTePHCTHKH MeXaHHYeCKHX CBOHCTB CTeKuJIa. 


Tloerymusto 
6 VII 1956 


UMTHPOBAHHAA JIATEPATYPA 
1 C6opx. Crpoenne crekia, M3. AH CCCP, 1955, etp. 97-—106. 
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Joxaayqn Akagemun nwayr CCCP 
1957, Tom 116, N 2 


TEXHHYECKAA ®H3HKA 


JI C. MPHCC 


O TIPHYWHAX PACXO)KAEHHM MEXK]AY KMHETHUECKON 
TEOPHEM BbICOKO3IJIACTHYUHOCTH VW ONbITOM 


(ITpedcmaeaeno axademukom IT, A. Pe6uxdepom 20 IV 1957) 


1. B o6nacrv He cnuutkom Oombmummx AedopMaluit (rae MpHMeHHMO rayccoBo 
NpHOuIMxKeHHe TeOPHH) OCHOBHI€ pacxoxKAeHuA MexKAy KuHeTHUeCKON Teopuell 
YNPyrocTH MpOcTpaHCTBeHHBIX MOJMMepoB HM 2KCMepHMeHToM (*) 3akIOUAaIOTCHA 
B TOM, 4TO: a) BbITeKalollve M3 TeOPHH 3aBMCMMOCTH HeMOCTaTOUHO XOpoOIO 
OMMCbIBAIOT SKCMCPHMeHTAIbHbIC KPHBbIe IPH pa3IMUHbIX THMax MecbopMalluu 
WO) MpecKasbIBaeMas TeOpvel MpONOpUWOHAbHOCTh MEXAY BeHYMHOH yupy- 
POM MOCTOAHHOM M YHCIOM Y3JIOB B eMMHULe OObeMa CeTKH He NOATBepxKaercA 
OMBITOM. 

Ilonsirku ycoBeplieHcTBoBaHuA Teopuu (*§) He MpHBemM K CyUlecrBeHHOMy 
YyUlleHHIO COrlacHA C SKCMepHMeHTOM HM To pay Apyrux Upw4anH He MOTyT 
ObITb IPH3HAHbI YOBJETBOPUTebHBIMH. Tem He MeHee, HeKOTOpble H3 HUX (?, 3) 
3HAUHTeIbHO CHOCOOCTBOBaIH BbIACHeHHIO 3aKOHOMepHOCcTeH HaOmOWalolwlUxcaA 
OTK JIOHeHHH. 

2. B QaHHou paOoTe cenaHa MOMbITKa YCTaHOBUTb MPpM4MHbI OTKJIOHEHHH, 
OTMeYCHHBIX B ITYHKTe a. AHasH3 IPHHUMaeMBIX MPH NOCTPOeHHH TeOpHN OCHOB- 
HbIX JOMYULeHHH MO3BOM MPHHTH K BbIBOLY, YTO OTKJOHEHHA STOFG poka MOryT 
ObITb BbIZBaHbI TEM, UTO: a) COCTOAHHE, MPHHUMaeMoe Ha OMbITe 3a paBHOBeCHoOe, 
B JeHCTBUTEJIbHOCTH He COOTBETCTBYeT MOJIHOCTbIO YCTaHOBHBIWeMyCcaA ynpyromMy 
paBHoBecuio u 6) B TeOpHu HrHOpUpyercaA HamM4He NOCTOPOHHUX Y310B uM Wenelt 
CeTKH, HaXOJAWMXCA BONH3M JaHHOH Wenu H OrpaHvuNBaIoulux cBoOoy mepe- 
MeULleHHA €€ MpOM@XKYTOUHEIX yuacTKOB. O6a STH OOCTOATeMbCTBA MPHBOLAT 
K H3MeHeHHIO <MOMepeyHbIX pasMepoB» («LIMPHHbY HM <TOJMIMHbIy (°*)) Werel 
B JlecPOpMUPOBaHHOM COCTOAHHMH, a TaK Kak B lpefeax NpHMeHUMOCTH rayccoBa 
IIPHOJIM2KeHUA BCe TPM BHEIMHUX pasMepa Lenu — «iMHa» A (paccrosHue Mexky 
KOHIaMH) «IIMpuHa» f M «TOMUMHa» p ABAAIOTCA He€3ABHCHMbIMH, TO 3TO BbI3bI- 
BaeT JIOMOMHUTeMbHOe H3MeHeHHe JHTPONMH CeETKH, HE YYHTHIBaIOMeecA B OOHIY- 
HOH CeTOUHOH TeopuH. 

3. Ugea 06 u3MeHeHuu nonepeunbix pasmMepoB Lene mpu Reopmaunu (1°) 
i O BJIMAHHM MOCTOPOHHHX y3v0B (14) BriepBble Oblia BbICKasaHa KyHom. Oguako 
Kyu Heo6ocuoBaHHo Mpesnouaram, YTO H3MeHeHHe BeJMYHH 7 UM p MpPOMCXOAUT 
IIpONOpMUMOHabHO M3MeHeEHHIO BHeWIHHX pasMepoB OOpasila WH MOb30BasICH 
HelpHeMeMOH B JaHHOM cCayuae ypolleHHOH MOesbIO CeTKH. 

4. CyulHocTh OTAeIbHBIX MpoleccoB, MpoTeKaloluX B MpOCTPaHCTBeHHbIX 
MOIMMepax MIpH HX WepopMupoBaHuu M Mpa ycTaHOBJeHHM B HUX yMpyroro 
PaBHOBeCHA, CTAHOBHTCA MOHATHOM U3 ceLyioulux paccy*kyenui. I1peqnouo- 
XKUM, UTO JIA MOMYYeHHA JaHHbIX MO PaBHOBECHOMY PaCTHKeHHIO MBI Mpous- 
BOJMM CTYMeHUAaTOR YBEIM4eHHe JepopMalluu OOpasila, MO3BOIAH CMY MOJIHOCTbIO 
OTpeaKCHPOBaTb IPH Kako sajaHHoli cremenu pactawenua. He napymas 
OOIIHOCTH paccyxKLeHHi, MOKHO MpeAMOO*KUTb, YTO yBeMYeHHe TepopmMaluu 
RPOH3BOMUTCH 3a OCTATOUHO KOPOTKUM MpOMexKYTOK BpeMeHH, B TeueHve KOTO- 
poro He ycneBaer MpousoliTH CKOMbKO-HHOYb CyWleCTBeHHOrO B3aMMHOPO Mepe- 
MeILeHHA 3BeHbeB. Torga Bce BHeIUHHe pa3MepbI lene mperepmeBaror apPpun- 
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Hoe IIpeoOpas0BaHHe B COOTBETCTBUM C U3MeHeEHHeM pasMepoB OOpasila HM YIIpy- 
THe HallpsxKeHHA B MocseqHeM OOYCJOBJICHbI H3MeCHCHHeEM SHTPONMU 


As = As, (A) + As, (r) + Ass (0), (1) 


CBASAHHbIM C H3MeHCHHeM Kak fl, Tak Hf UM ep. SaMeTHM, YTO B TAKOM IIpeeJIbHC 
HePaBHOBeCHOM COCTOAHHU Mepefaua Halps2xKeHHH BHYTPU o6pa3ia ocyule- 
CTBIIAeCTCA 3a CUeCT CHJI M@XKMOJICKYJIAPHOrO B3aHMOJeHCTBHA. 

IIpu ycraHopeHHH PaBHOBeCHA MPOHCXOAMT B3aMMHOEe MepeMellleHHe 3BCHb: 
eB lellei, mpuuem r HM ep MpHOmMxKaOTCA K CBOHM PpaBHOBeCCHbIM (HCXOJHBIM) 

3HaYeCHHAM. QTO COMpoBoxKAaeTcA YMeHbIUeHHEM 
—~ day ~— Ase(r) u Ass(e) M COOTBeTCTBYIONIHX CJ1aralollAx 
HanpsxkeHun. Tak Kak W3MeHeHHe paccTOAHHH 
MexK]y KOHIaMu Weneli (h) Ip MrHOBeHHOH HW pH 
paBHoBecHol (!*) jedpopmMaluu IIpOMOPUMOHAIbHC 
H3MCHEHHIO COOTBETCTBYIOWINX JIHHCHHbIX pa3Me- 
poB oOpa3ila, TO He culeyeT ORKMAaTb, YTO ycra- 
HOBJIeHHe ypyroro paBHOBecHaA OyeT COMPOBOX- 
JaTbcaA CylecTBeHHbIM u3sMeHeHvem Asj(h). IIpo- 
BeJCHHbI€ paccyKJeCHHA KOHKPeTH3HpPyIOoT MOHA- 
THe «meperpyNNHpOBKa MOJICKYJIAPHbIX Were B 
mpouecce pesiakcalluuH HallpsxKeHHA»y. 

Ecau crepwueckwe lpensaATcTBHA He MellatoT 
IleHAM W3MCHATb CBOIO (OpMy, TO C TeYeHHeM 
BpemMeHH A, f MW e MOCTHrHYT CBOHX PpaBHO- 
BeCHbIX 3HaYe€HHH. OHakO HeJIb3A ObITh yBepeH- 
HbIMHM B TOM, U4TO COCTOAHHe, MpHHHMaemoe Ha 
OMbITe 34 PaBHOBeCHOe, COOTBETCTBYET MOJIHOCTbIC 
3aBePIIHBIIeMyCcA Wpolleccy pesakcalluu HalpsAxe- 
Hua. M3pecruo (1°), uro pesiakcallHOHHble KPHBBIE 
Jia JOCTaTOUHO OOJIbUIHX MepHOROB BpeMeHH 


Puc. 1. U3menenue BHeLIHUX 
pasMepos Mosekynapnoi CUPAMMAIOTCH B KOOPAMHaTax o — In ¢(¢ — nanps- 


WenH IIpH MrHopedHoli e- 2XeHHe, ft — BPeMA), YKaSbIBaX TEM CaMBbIM, UTO 
(cbopMaumu. IlyHkTupHaa 1M- paBHoBecne ellie He Hacrymuo0. Kpome Toro, ucxo}- 


Hid — HCXOAHOC COCTOAHHE yble 3HaYeCHHA fF HM p He MOLyT ObITb JOCTHIHYTHI 
lenyu, CHJIOWIHAA — NOcJ1e 


MrHOBeHHOM epopManun  BCuIeCTBHe TOTO, YTO Ha NTH Aubdy HAH pyroulux 

Ilellei BCTPeualoTCA IIPeCNATCTBUA B Bue MOCTOPOH- 

HUX y3JIOB H WeneH CeTKH, TaK UTO JaxKe pu ycTa- 

HOBJICHHH TouHOrO paBHoBecun Ase(r) uw Assa(e) M COOTBeTCTBYICIIMe CJlara- 
OULMe HallpAxXeHHA OTJIMUHI OT HyJA. 

OQ6a yKasaHHble OOCTOATeIbCTBa — HeMOJIHOe PpaBHOBecue HM OFpaHH4HBalo- 
Ilee BJIMAHME MOCTOPOHHHX Y3JIOB — 3aCTaBJIAIOT YUNTbIBATh H3MeHeEHHE MO: 
TI€peuHbIX Pa3sMePoB Lene pH WePopmMaun. 

5. 3 mpwBefeHHbIxX paccyxKeHHi cmekyeT, YTO B COCTOAHMH, OH3KOM kK 
PaBHOBeCHOMY, MOMepeuHble pa3sMePbI Welle W3MeCHAIOTCH MO OTHOMICHHIO K 
HCXOJHbIM CBOMM 3HaYCHHAM B MeHbIUeH CTeMeHH, UeM h WIM COOTBETCTBYIOULME 
JMHeHHbIe pasMepbl OOpasija. Ho Tak Kak Mbl H€ MOXKEM JaTb Oomee TOUHOHM KOJIU- 
YeCTBCHHOM XapakTepHCTHKM STUX H3MCHEHHM, TO HAaYHEM C pacCMOTPeHUA MIpe: 
J€JIbHO H€PaBHOBeCHOrO COCTOAHUA, ONMCAHHOrO B Hayaue n. 4. [lpn paccmorpe: 
Huu puc. | HeTpyQHO yOexuTbCHA, YTO LIA MPOMSBObHO OPHCHTUPOBaHHO Weny 
3aKOH MpeoOpasoBaHHuA JIA * Me OTMMUCH OT TakoBOroO AA h. Ha stom pucynKe 
ho WM fo XApaKTepH3y10T «<JIMHY» HM «WIMPHHYy» WenM B HCXOXHOM cocTOaHUA, 
ah; M ry — Te Xe pasmepbl Mocde MrHOBeHHOM Aecbopmanuu. Jlerko BUJeTb. 
uTO oTpesoK OQa,, Nomyuaiomlulica B pesybTaTe acdbuHHoro nmpeobpasoBaHHs 
fo, HE COBMaqaeT C 7. 

CoorpercTBy1ollHH pacueT MOJeIM us GecnopsyO“HO OpHeHTHpoBaHHBI 
eneli IPHBORMT K CNeLYOUleMYy BbIPaxKeHUIO JIA H3MeHeEHUA CBOOOAHON 9Hep: 
TMH IPH MIHOBeHHOH epopmaruu: 
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PCs ek eee ee Cae ote a ee eae 
Sy OA Vag CE ed aes (2) 
Cy = NkT/2, C,=3NkT/2, (3) 


rye A;=1;/1,; — OTHOCHTeEMbHBIE PaCTHXKeCHHA MO TaBHbIM HalpaBeHHaM Jle- 
tbopmamnu; F(e, x) u E(e,x)— HenouHble 3IMNTMYeCKNe HHTerpadbl COOTBET- 
cTBeHHO l-ro u 2-ro pola, MOLYb x H AMIMUTYa ~ KOTOPHIX TakxKe ABJIAIOTCA 
(byHKuMAMH Ay; k — noctoaHHasa Bosbiumana u N -— uucao mene B equnute 
oObema ceTkn. Ilepppili uneH B BbIpameHun (2) OOycOBIeH U3MeHeEHHeM pac- 
CTOAHHH MexKy KOHILaMM IenelH, BTOPpOH —- M3MCHeEHHEM HX NoMepeuHblx pa3- 
MepoB. , 

6. CorsacHo B3rIAaM, pasBUTbIM B HAaCTOAIeM COOOMIEHHH, yYCTaHOBeHHe 
PaBHOBeCHA JON2KHO CONPOBORAaTLeA MpHOINReHHEM A;, BXONAMLUX B MOCTEeL- 
Hee CylaraeMoe, K eMHHIe HW YMeHbIeHHeM ero BeJIMUMHbI (M0 KpaliHeli Mepe JO 
ONpeesIeHHbIX pees). He uMex BO3MOXKHOCTH TeOPeTHYECKH OLMCHHTb 3TO 
M3MeHEeHHE, MbI CelaeM yIpoulenve, MpesNoJaras, YTO );, BXOJAMMe BO BTOPOe 
cularaemoe B (2), PaBHbI TlaBHbIM PaCTAXKeHHAM OOpa3slla, a YMeHbIUeHHe STOFO 
‘cslaraemoro IIpH MpHOM2xKeHHM K PaBHOBeCHIO MOET OLITb ONMCAHO yMeHbILIe- 
‘HueM Koopdpuunenta Ce. IIpu rakom JomyujeHuy ycTaHOBJIeHHad BbIe mpoctaa 
B3aHMOCBASb MexKAY Koadduluentamu C, u Ce yrpaunBaertcs. 

7. [lana cayyad ORHOOCHOrO pacTaKeHUA BbIpakeHne (2) NPHBONT kK Culey10- 
IeMYy COOTHOLICHHIO: 


SIC, (OS PE COs Ge yaa 
AE (G2 24192:02 =21)'2) are th V ey, (4) 


re o — ucTHHHOe Halpsaxenne. [lpn conocTaBseHHH Cc ONbITOM yOOHO Boc- 
MOJIb3OBaTbCA BeJIMYHHOU 
oh 9 C 

p= ovis /2(2—1/A)} (5) 
(v,— o6beMHad OJ KayuyKa B HaOyxwel pe3suHe; MIA HeHaOyxWMx pesHH 
V,;=1), KoTOpad cormacHO 9KCNe€pHMeHTaJbHBIM JaHHbIM (14,15) ABUISeTCH JIM- 
HeiHOH dbyHkuHen 1/i. Bprancsaa ©, COOTBETCTBYICICe BbIPaKeHH1o (4), Mbl 
yOexkaemca, uTO OHO JeHCTBHTeIbHO Cc TOUHOCTHIO Jo 1% JHHeHHO 3aBHCHT 
oT 1/ B pefemax usMeHeHHA 3Ha¥eHHHM MocaenHero oT 0,87 Ao 0,20, uTo coorT- 
BeETCTBY€T HHTepBay, B KOTOPOM OTIbITHbI€C JaHHbIC MOPyT ObITb TOJIYYeHBI Cc 
OCTaTOUHOH TOUHOCTbIO. 

OKCHepHMeHTAaJIbHbIe 3aBUCHMOCTH o(1/)) MO3BONAIOT ONpeWeNTh 3HayeHuA 
Kosxpdpumnentow C, u Cy: ec NposkcTpanoJIMpoOBaTb MOyYeHHY10 JMHeHHYIO 
3aBucumocTb jo 1/A=0 un 1/A=1,0 u o603HauuTb COOTBETCTBYIOIWNMe OPAMHATHI 
uepes Ao u Ay, TO 


Cyf=|Ao + 9,098 (Ar — Ao) # Cz = 3,21 (A, — Ap). (6) 


Heo6xouMo OTMeTHTb, UTO He TOJIbKO JIMHCMHOCTh TeOpeTHYeCKOH 3aBUcH- 
mocTH 0(1/).) aBiaeTCA NOLTBEpKAeCHHeM CMpaBeAMBOCTH MpeAaraemoro BapH- 
aHTa Teopuu. OTKIOHeHHA OT MHelHOcTH ¢(1/)) pH MaJIbIX 3HadeHMAX apry- 
MeCHTa MO3BOJIAIOT OObACHUTH HeEGOMbIUCe, HO 3aKOHOMepHOe BospactaHne Ao 
TO Mepe yBeuMUeHHA cTelleHH HaOyXaHUs PeSHHbI, OTMeyeHHOe B paoore [am- 
6penna u Wp. (15). Iro HemocpescTBeHHO BbITeKaeT u3 (6): Cy cormacHo Teopun 
He JIOJI2KHO MCHATHCA pH HaOyXaHHM PeSHHbI, B TO BpeMA KaK A,—Ao yOpiBaeT 
(5) c yBemuueHHeM crenmeHH HaOyxaHHa. 

Benuuuna C,=NkT/2, papuaa 9(0) up Oombumx cTeneHax HaOyxanns 
(34 pasa u Oouee) MOxeT ObITb MCMOIb3OBaHAa MIA pacueTa uNCNa Wenew B equ- 
Hulle OObeMa CETKH. OTHM COOTHOLICHHEM Ye Hava MOb30BaTbCA B NOcMe)- 
Hee Bpema (15,16), xord OOocHOBaHMe TakOoro cmocoba pacueTa, NO cyllecTBy, 
COMePKUTCA JIMUIb B HacTOMUel paoore. 
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8. ConocrapeHve TeopeTHyeCKHX 3aBUCHMOCTeH, BbITeKalOWlHX UB (1), Cc 
9KCIEPHMeCHTAJIbHBIMH JaHHBIMH JIA Apyrux THMOB AepopMallHH Take MpHBO- 
IMT K BIOIHE YHOBJIETBOPUTebHOMY coracuio. Tak, HalpuMep, MpH comocTaB- 
JIeHHM C aHHbIMu Tpestoapa (1%), MoJyYeHHbIMH Ha OHO HW TOM %e pe3HHe, 
ylasIOCb XOPOLIO ONHCaTh KPHBbIe pacTsAxKeHHe — CxHKATHE, ABYXMepHOe pacTA- 
*KeHHE HM CUBUT, HCHOIb3yA 3HaYeHHA MOCTOAHHBIX Cy=1,35 u Co=1,40 Kr/cM?. 

Jlanee, u3 paccy2keHuit, mpuBeyeHHEIX BM. 4, cilemyeT, YTO B_ Mpolecce 
ycTaHOBJeHUsA paBHoBecua Ce OJKHO yOblBaTb Obicrpee, ueM Cy. Hamu Opin 
H3YUCHbI KPMBHIe MOI3yYeCTH HECKOJIbKUX Pe3HH MPH pasJMUYHbIX WePopMalnAax 
WM Ha OCHOBaHHM MOJIYYeCHHbIX JaHHbIX MOCTPOeHbI «H3OXPOHHbI€>» KPHBbIe pac- 
TAXKCHHA, T. €. TAKME KPHBbIC, Kaxkad TOUKA KOTOPbIX COOTBETCTBYyer MpeObl- 
BaHUIO OOpasia ompewenennoe Bpemsa (1, 10, 100 uw T. 0. MuHyT) pH LaHHow 
nedopmMauuu. AnasiIu3 3THX KPHBbIX MOKa3aJ1, UTO, B COOTBETCTBHU C TpeOoOBa- 
HHAMM TEOPHU OTHOCHTeJIbHOe YMeHbIUeHHe Cy MpOHCXOAMT MpPHMepHO B TPH 
pasa Obictpee, yuem Cj. 

Psayom apropos (?°,!8) 6blIo HalieHO, YTO HaKJIOH MPAMbIX, BbIparxKaloiwlux 
9KCHePHMeHTAaJIbHble 3aBucuMocTu ¢(1/i), He3saBucHT OTC,. Jka oveHb MATKUX 
BYJKAHH3aTOPOB (JaHHble IIA KOTOPbIX B JIMTepaType OTCYTCTBYIOT) 9TO Mpo- 
THBOPCYHT BbIBOLaM Halllell TeOpHu, coriacHO KOTOpOH oTHoMeHHe C,/C, He 
MOxeT ObITb GouIbie 3 Jake B CyYae MpelesbHO HePpaBHOBeCHOrO COCTOAHHA. 
I[popepka, mpopeyqeHHan Ha OOpa3silax Cc UWIMpOKO BapbupyeMbIMU MpeyesamMu 
BYJIKaHH3aluu, MoKa3aia, YTO WWJId MATKHX BYJIKaHH3aTOB C2 He MOCTOAH- 
HO HM CTpeMHTCH K HYJIIO TIpH yMeHbINeHHH Cj. 

Takum oOpa30M, cJleACTBHA H3 MpeOKeHHOrO paCCMOTPeHHA HaXxOAT 
OOIbUIOe UHCIO SKCNEPHMEeHTAJIbHbIX NOATBePXAeHHH. 

9. Bpipaxkenue (2) uMeeT HECKOJIbKO TpOMO3AKHH BUA HM HeyOOHO IA UCc- 
nowb3soBaHunA. I[pu6nuxKeHHBIM pacueT Ha OCHOBe TeX Ke paccyxXeHHH TpH- 
BOUT K Ooee MpOcTOMy BbIPaxkeHHIO 


W=C, V4+N48—3) Cree iis Bas (7) 


KOTOPOe Ka¥eCTBEHHO TepeyaeT BCe OCHOBHEIe yepTb! (1) H MOweT ObITH HCMOJIb- 
30BaHO JIA MpHOJIMKeHHbIX pacueToB. 

ABTOp BbIparKaeT CBOIO HCKPeHHio10 OarogapHocth M. M. Pe3HuKoBcKomy 
3a oOcyxKeHHe pesyJbTaTOB HacTosmeH paOoth u I]. A. PeOunyepy 3a pan 
IlCHHBIX 3aMeuaHHh. 


Tloctynusto 
12 IV 1957 
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Jioxnaymn Akanemun Hayr CCCP 
1957. Tom 116, Ne 2 


QIEKTPOTEXHHKA 


VW. Tr. rYTOBCKMM 


K TEOPHH SOTOSJIEKTPHYUECKOLO ®JIKOKCMETPA 


(ITpedcmaezeno axademuxom H. IIT. Bapduneim 4 V 1957) 


B craTbax m0 (poroseKTpH4eCKUM (proKcMetpam (‘*) wer ole TOUKH 
3peHuA Ha NpMHILNN JelictBuaA 9THX mpHOopos. B Hacrostel padore, ocHoBaH- 
HOM Ha MeTOslaX TeOpuu aBTOMATHYECKOrO peryJIMPOBaHHA UM Ha MCHOb30BaHHU 
| olepalMOHHOrO MCUHCIeHHA B 
- TpakTosKe X9Bucaliza— Muxy- 
cuHcKoro (°), arcs rvaB- 
Hble NMOMOXKEHUA TEOPUH (PlOKC- 
MeTpa HM HOBBIM MeTO] OWeHKH 
TOUHOCTH paOoTbI YyCTpolcTB 


THNMa (POTOMIEKTPHYeCKUX KOM- 
MeHCaTOPOB, 3aMeHAIONLHi ,Me- Puc. 1. Baox-cxema (boToaeKTpuyeckoro (psl0Kc- 
; mMetpa. J —ramppaHoMetp, ©. 9. — coroame- 


TOM YACTOTHO-PPasOBbIX XAPaKTE- ennui MOCT, J. Y.— SNCKTPOHHbIN + yCHJIHTeWb, 
PHCTHK UH 3HAaUHTeIbHO Oosee JI. 3.— Ruddbepenuupyrouree 3BeHO 


mpoctou. 

Bce dorosekTpHueckue (JIOKCMeTPbI MOXKHO MpelCTaBHTb OHOM Os0K-cxXe- 
Mou (puc. 1), NoKa3bIBalollel, uTO 3TH NpHOopEI B NpHHUMNe He OTMMUAIOTCA 
OT ONepallMOHHbIX YCHHTeeH HU, HECMOTPA Ha pa3JIMUMA KOHCTPYKTHBHOFO 
O*opMJIeHHA, HMeIOT eMHY!O NpHposy. 

@MuOKCMeTP XapakTepH3yeTCA CMELYIOULMMH 3SBeEHbAMM MW HX NepeaTOUHbIMH 
(@YHKUMAMM (HavaJIbHbIe YCIOBMA PaBHbI HYJUO): 

1) SepKaJIbHBIM TasIbBanOMeTp (MepeycHoKOeHHbIN pexHM) 


BNS, 
(715 + 1) (Ts + 1) ’ ) 


We(s)= 


rye Sy — 4yBCTBUTeJIbHOCTb (~ 108 pag / 8B); ty (~ 1-10 ceK.) > 1, (~ 107? cek.); 

8 — nocTOAHHaA, yYHTbIBalollad Harpy3sky; V (~1 um / pay) ompexedseT cBeTo- 

BOHM MOTOK, MayarwouluH Ha (PoTOSJIeMeHTbI; Ss — OllepaTop WHddpepeHuMpoBaHna. 

2) PoToseMeHTHbI MocT (puc. 2) 

a T4S — 1 : 9 

NS) OTe eran (2) 

a(~10~4 a/ sm) — 4yBCTBUTebHOCTb (poTOSeMeHTOB; p(~ 10° om) — ux qud- 
(bepeHiivasIbHoe CONpOTHBeHHe; Tt; = t+ 5; T= RC; % = pC. 

3) YcusIuTeIb MOCTOAHHOrO TOKa - 


Wy = = const (90). (3) 


4) [\uddepenuupyroulee 3BeHO 
Wa (s) => 


718 
Tote 

tig —~ 10 cex.). 
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Tlepeyarounaa (byHKUMA paS3OMKHyTOH CHCTeMBI 


Wo(s) =WeWnWy= Ky (Ss), (5) 
rye Ky = «8p NS,K = const (~108), a 3aMKHyTOH CHCTeMBI 
W 
(Ws) = THW,W, . (6) 


Vs (6) caeqyeT, uTO 3HaueHHe BbIXOMHOrO HallpAKeHHA Uflea/bHOrO MHTE- 
rpaTopa paBHo 


t 
(pe —\ Lisa ora er Ser. (7) 
d 
0 
rye U — Bbixojuoe HalpsxKenne, perucrpupyeMoe caMomHcilem; 
t 
) Ud0 
on Ch wats 8 
| Er, Rots , (8) 
«cosIgaHHey; 
t 
{ Udd 
Lis = (=- — 1) ae (9) 
to Kotq 
yacTOTHO-(pasOBble HCKaxKeHHA; 
t 
W 
Er, =\(—4u —u') a0 (10) 
ay / 
0 


MOPpeluHOCTb, BbISBaHHaA OrpewinocTbio udpepeHuMpoBaHHuA B KOHType 
oOpaTHoH CBASH. 
HaiigeHHoe pellenve JjaeT BO3MOXKHOCTb MPOHSBOMTb aHaJIM3 MOrpeulHo- 
‘ cTeH MO HelocpeycTBeHHO HaOwJO,aeMOH BeIMUHHeE — 
BbIXOHOMY HalpAxKeHHIO —H BBOJHTb TompaBKy Ha 
TorpelHocTb, OOycsIOBeHHy!Io (POPMOH H38MepAemoro 
curHasa. Anama3 OCHOBaH Ha ydeTe OrpoMHOM BeuIH- 
YHAbI YCHJI@HAA CXEMbI H Ha JICEMMAaX: 


a C 
L laser UO —Y (| <tmax| UY} (11) 
| sar U (t) |< max|U (#). (12) 
Puc, 2 


Cormacuo (7) —(10) Beakasa ycroliunBad cxema c OoJIbIUMM ycCuseHHem, 
MMelIOllad MOCJIeAOBaTeIbHY!IO OTPHLATeJbHYIO OOpaTHy!0 CBA3b MO MpOu3BO]- 
HOH, OyeT WHTerpupoBaTb C NOCTOAHHOM, paBHOM Cc TOUHOCTbIO JO Morpelll- 


HOCTH Et MOCTOAHHOH BpeMenu %y Mucdepenuupyroujero 3BeHa. Bce mpn- 
Oopbl TO*KACCTBEHHbI B OTHOWIEHHH CHOJ3aHHA (cM. (8)) M 3aBHCHMOCTH TorpeUl- 
HOCTH OT KayecTBa judpdepenunpoBanua (cM. (10)). Pasmuuua 3an0x«KeHpI F 
(popmysie (9). 

PaccMOTpuM j[jBa KpalHHx cuJlyyas: 

lb) y~ ly e< 1; 3w<1; w4<_1. Takue @moxkcmerpsl HasoBem dpiioKc: 
MeTpaMH [lepBOH Tpymtibl. 

2) t{2=% (Upunuun koppekuuu C. I]. Kanuupi) u t,->00 (> 10)— 
BTopad rpymma. 

IIpeyctapiaa (9) B Baye 
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1 
a Ko Ty TS + 4 


Ets (A,U" + A,U’ + A,U) (13) 
(Ay = tyt2t3; Ay = tt, + tots + 371; As = 1+] -+ 7) HM MpuMenan (11) xK 


(13), naiyem, uro y mpHOopos mepBoh rpynumer 


4 
Koty 


Boe CE AOU) (14) 


C NMOPpelwtHOCTbio, He NpeBbilWarollen 


AEr, = x max PARUR PEA, US AO (15) 


(15) muoro Menbute (14), culeqoBatesbHO, (14) MOxHO pacleHHBaTb KaK M0- 
mpaBky. 
Y dsiokcmMeTpoB BTOpol rpynMpt 


OF 1 1 u" , ih , 


(By =t5t3 (t1—74), Bo=(T2 +75) (41 — %4)3 Bg = 1 — us By = tots; Cy =%3/Ko— 

NOcTOAHHAaA (boKcMeTpa 6e3 oOpaTHoh cBxa3H). Popmyvia, aHasoruuHasa (15), 

M3-3a OOJIbIUOH t, He OrpaHWuHBaeT HuxKHero Mpefesa Er,. B stom curyyae 

OcTaeTCA OWeHKa MOMpellIHOCTH CBepxy Ha OcHOBaHHH (12). IlocKompKy By S>Ad, 

HOrpelHOcTh (pJOKCMeTpa BTOPOH TpyNMMbl SHadHTeJIbHO Oo/IbUIe, YeM TepBoH. 
C yuerom KpuTepuA YCTOHUMBOCTH, HaleHHOrO Aid OOeuX Ppynn B Bue 


T]>> a, (17) 


TEOPHA MO3SBOJIAeT PAaCCUMTHIBATh BCe MapaMeTPbl, HEOOXOAMMbIe KOHCTPYKTOpy. 
Bousee jlerasibHad TeEOpHA OMeHHBaeT BJIMAHME YTeYeK, AMILVIMTYTHbIX HCKa- 
*KeHHH uv Harpy30K. V3no0xXenHbli MeTO, CoxpaHAeT Mp 3TOM cHuy. 


IleuTpasbHbIli HayuHO-HCCIeOBaTeIbCKMH MHCTHTYT Ilocrynuo 
yepHol MeTasuypruu 29 IV 1957 


ITUTHPOBAHHAS JIATEPATYPA 
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Jloxnann AxKkanemun Hayk CCCP 
1957. Tom 416, Ne 2 


XHMHA 


B. Il. FJTYUIKOBA wu 4uaeH-Koppecnonzent AH CCCP K. A. KOUELUIKOB 


HOBbIM METOJ CHHTE3A TAJWIMMOPrAHHYECKUX COEAMHEHHM 
KJIACCA ArTIX, 


CyllecTBeHHbIM Mpo6eioM B OOsaCTH XMMMM TamMiiopranuuecKHx coelu- 
HeHUM ABJIACTCH OTCYTCTBHe HaMeXKHbIX METOLOB NOJyuYeHHA H TEM CaMbIM Maslas 
| OcTyMHOCTb HM H3yyueHHOCTb Ksacca ArT1X,. i 
| JlelicTBuTesIbHO, MeTog UessenzxKepa (1) (uepes GopopraHuyeckne coemnHe- 
HMA) ABJIAeTCA MHOPOCTaqMHHBIM HM MpHBO_MT, Kpome Toro, K ArT|Xe (rye 
X=ranouf), T. €. K Kaccy COe€MHEHHH, CKJIOHHbIX KO BTOPHUHBIM Mporeccam: 
QRTICle2=ReTIC]+TICls—+TleClat+2RCl. Tax, Hamerxun, MenbuuxoB u 
Tpauesa (°), ceqya UennenyaKepy uM MpHMeHAA peakiMio, «OOpaTHy1o JuC- 
IIPONOPUMOHHPOBaHHio» (*), BCJIeACTBHe OMMCAHHBbIX BbILIe MOOOUHBIX peakult 
onucamu ArT|X2e (X=ranonq) KaK OKpauleHHbIe B XKeJITHIH, OpaHxeBblii u 
6ypbI UBeT BelllecTBa, B TO BPCMA KaK B JeHCTBUTeJIbHOCTH OHH OeCIIBeTHbI 
(cM. HMxKe). 

B uacTosllleH paOoTe MbI BiepBble OMNChIBaeM MeTOX NomyueHua ArT|]Xe 
(X=ocTaToK OpraHuyecKoH KHCJIOTbI), MPHMeHAA COM OpraHHyeCKHX KUCJIOT 
TpeXBaJIeCHTHOLO TasIHA * B peaKUHH C PTYTHOOPraHvyeCKHMH COCAMHEHHAMH: 


(CoHs)2 Hg + Tl [OOC- CH (CHs)e]3 > 
— CsH;Tl [OOC-CH (CHy)s]o -+ CsHsHgOOCCH (CHs)». (1) 


Peakuua, ObICTpO MpOTeKar1ollad MpH KOMHaTHOM TemMepaType B xJopodop- 
MeHHOW cpesle, MpHBOAHT Cc XOPOIWHMM BbIXOMaMH K OTJIMYHO KPUCTaIM3y10- 
IWMMcaA coequHeHHaAM Kslacca ArTI(OOCR):. Takoro pojfla coequHeHHaA ycToH- 
YMBbI, HE CKJIOHHbI (B IIPOTHBOMOJIOXKHOCTh COOTBETCTB YIOWLHM FaJIOHJHBIM COeIH- 
He€HHAM) KO BTOPHUHbIM MpeBpalleHHAM HU ABJIAIOTCH OeCIBeTHbIMH. 

OnucaHHasa B wHTepatType (*) peakuuaA Mex]y WHpeHuJIPTYTbIo H TpexxJIO- 
PHCTbIM TaJIJIMeM, HeCMOTPpA Ha OslarOlpHATHOe COOTHOWeHHe peareHTOB 
(Imom. : 1 Mon.), 40 cux Nop MpuBoqusa muub k AreTI1X (X=rasony). 

Ilpu mpuMeHeHun coe OpraHvyecKHX KHCJIOT MbIl MO2%KeEM TIO YCMOTPeHHIO 
(B 3aBHCHMOCTH OT B3ATbIX MOJIAPHbIX COOTHOLICHHH) HalpaBJATb peakIMI0 
To ypaBHenuam (1) wan (2): 

2. (CsHs)2 Hg + Tl [OOCCH-(CHs)s]s > 
— (CgHs)z TIOOC: CH (CHs)2 + 2CsHsHgOOC-CH (CHs)s, (2) 
a UCXOAA H3 COOTBETCTBYIOINUX PTYTHOOPaHHyecKHX COEAMHEHMM MO*KHO BbILTH 
K TasluuoprannyueckuM coequHenusm ArT1(OOCR)z2 umm AreTIOOCR 4 c 3a- 
MECTHTeJIAMH B Alpe. 

' Tlonyuennpie Hamu coequneHua ArTI(OOCR)2 ngenTHuHb! coequHeHusaM, 
CHHTe€3HPOBaHHbIM MO paspaboTaHHoMy Hamu (°) MeTOY MpAmoro TaJMpoBa- 
Hua. Jlun3s06yTupat eHUJITaNIMA, CeCOBaTeIbHO, MOXKET ObITb NOMyyeH U3 
6eH30a M Tpuns06yTupata TamuA (BEIxon 90%): 


CyHg -+ Tl [OOC-CH (CHg)2]g > CgHsT! [OOC- CH (CHs)2]2 + (CHs)2 CHCOOH. (3) 


* B nactosmel paOore MblI MOJIb30BaIMCb COJISMH H30MACJIAHOM KHCJIOTEI, OLHAKO, Kak 0Ka- 
3bIBaeT OMIT, MPHMCHHMBI COM HM ApyrHxX OpraHHyecKHX KHCJOT. 
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Peakuua, <oOpaTHad JUCMpONOpUMOHMPOBaHHloy, 
(CgHg)eT1OOC-CH (CH3)2 + T] [OOC-CH (CHg)2]s—> 2CsHs [TIOOCCH (CHs)s]2, (4) 


Wlyulad y Hac C KOJIHYeECTBEHHBIM BbIXOJOM, TaK2%Ke MPHBOJHT K HEOKPalleHHbIN 
TaJIMHOpraHHuecKHM COeMHeHHAM. i 
3ameHa OcTaTKa OpraHWuecKOH KHCJOTHI Ha TasloH NO ypaBHeHHIo ‘ 


CgHsTI [OOCCH (CHs)e]2 + 2HC1—> CsHsTICl, -+ 2 (CHs)xCH- COOH (5, 
WJIM 


NH,OH HCl 
> n-BrCgH,4T1O ——— ae n-BrCgH4T1Cl, 


n-BrC4H,4Tl [OOCCH (CHs)s]2 


B YCJOBHAX OIbITa TaK2Ke He IPHBOAUT K NOABJIEHMIO OKPaCKH, CJleMOBaTeJIbHO! 
OlMcaHHad B JIMTepatype (*) OKPalIeHHOCTb €CTb pe3YJIbTaT MpHMeceH, a H 
ABJIACTCA CBOHCTBOM CaMOrO BelllecTBa. 


IkKcNepuMeHTAaANIbHAA yYaCTb 


Tpuuso6yTupaT Tantaua (1 Mon.) HM AHPeCHHAPTYTE 
(1 mow.). CmeumparoT pactsoppi 4,65 r Tpuu306yTupata Taliua uw 3,6 Tr WH 
(eHHJIpTYTH (KaxK Oe BelllecTBO B 7 MJI HarpeToro cyxoro Xopodopma) HM OcTaB! 
JIAIOT CTOATh B TeYeHHeE MOJyuaca pH KOMHATHOHM Temmepatype. Burman 
OcaOK OTCACbIBaIOT H MPOMBbIBAaIOT MeTposelHbIM scpupoM. Ilowyueno 4 r Beme 
cTBa (87, 9%, ypaBHeHue (1)), KoTOpoe Mocae NepekpucTalIu3saluH U3 IM 
xjlopsTaHa uMelO T. MI. 221—222°. 


Hatineno %: T1* 44,82; 44,93 
CysHy9T1Oy. Brruncneno %: Tl 44,84 


Tuuso6ytupat cenuiTaiiua — Oembie KPHCTaJJIbIl, yCTOHUMBEIe (B OTH: 
yve OT HCXOAHOrO TpHH3800yTHpaTa) Ha Boszyxe. 

Tpuuso6yTupaTtT Tanaua (1 mon.) H AUPeCHHUAPTYTE 
(2 Mo.). 4,65 r. rpuus00yTupata Tada, PpacTBOpeHHOrO MIpH HarpeBaHUH FE 
7 MJ Cyxoro xJlopodopMa, cmMemmuBatoT c 7,1 r qucsbeHHApTyTH B 12 Ma Toro xe 
HarpeToro pacTBOpuTeiA. CMecb OCTaBJIAIOT Ha NOWuaca MpH KOMHAaTHOM TeM; 
mepatype. BpimaBuml ocaok OTCaCbIBalOT MH MPOMbIBaIOT MeTPOJIeHHbIM 9(PH: 
pom. Ilonyyexo 3,6 r. BeujectBa (80,9% Teopuu, ypaBHeHne (2)), KoTOpoe Nocwle 
Me€peKPUCTaIM3alMH u3 JMxXJopsTaHa uMeoO T. na. 241°. | 


Hatigeno %: Tl 45,59; 45,76 | 
CygHy,T1O2. Brraucneno %: Tl 45,84 | 

Vso6yTupar Qudennuitrainua — 6eo0e KpucTaMuecKOe BelecTBO, ycToi- 
4YMBOe Ha BO3yxe. 

TantaupoBpauue 6eH30 a. Ilocne narpepanua B Teuenne 18 uac. 
2,35 r. TpuusoOyTupara Talmud c 2,5 Ma cyxoro, He cojepxalero THO- 
(bena OeH30J1a (M30bITOK), Ha KHMALUel BOMAHOM OaHe B 3aladHHOM cocyye H MpH 
MOCMeLYIOULEM OXAKeCHHU BbINABLIMM OCaLOK Obl OTCOCaH M MpOMBIT MeTpo- 
JeHHbIM SPHpOM. Bplxok Auuso6yTupara denuuraniua 90%. T. na. nocae 
NepeKpHcTaIM3alHH us WuxNopstana 221°, 


Hatigeno %: Tl 44,53; 44,41 
CygHy9T1O4. Boruucneno %: Tl 44,84 


CmellaHHaa mpo6a (cM. mpenbiqyuinit onpir) 6e3 jenpeccuu. 
Tpuuso00yTupaT TAaTAUA H H306YTHPaT Ruhenu ds: 
Tamaua, 2,257 (1 Moun.) uso6yrupara tuhexustTanmua (cM. Bue) B 45 Ma 


* Bese ompesenenue TasMa — XpoMaTHbIM MeTOJOM. 
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cyxoro XJlopoopma cmemiaHo c 2,35 r (1 moa.) Tpuns06yTupaTa Tala B 
6 MI Toro %e pacrsoputeisa. Ilocae croxHua B TeueHHe HOUN B OTKPbITOL KOM- 
60uKe AVIA YACTHUHOLO HCNAPeHHA PAaCTBOPHTeIA BbINABLIMH OCalOK ObIJI OTCOCaH 
M MpOMbIT MeTposeHHbIM sPHpoM. Boliyeneno 3,5 r BelllecrBa (43 MaTOUHHKAa 
onomHuTetbHO 0,9 r). Tlocae mepexpucranmmsatnu us quxsopsTana T. mI. 
221—222°. T. un. us06yTupata (beHwitanmuaA, MosyyeHHOrO JBYMA WHBI- 
MH Hal leCHHbIMH HaMH IyTAMM (CM. Bbllle), paBHa 221°, Bprxox mpakTuyecku 
KOJIH4eECTBEHHBIM. 
CmMemanHad mpo6a (cM. npexbiqymui ompir) 6e3 jempeccun. 

| (Il[peppamenuue Auu306yTUpaTa euuaTanaaAua B 
ABYXMOPUCTHH PenuatTangauw. 2 Pr Aunz06yrupata denustan- 
JIMA B 25 MJ MeTaHOJa OOpa6oTaHO usObITKOM BOAHOrO pactBopa 10—15%-ro 
aMMuaka. BpinapuiMit ocaqokK oTcocaH M MpoMbIT Bool. K cycmen3uu ero B 
20 MJI MeTaHowa npHOaBseH 1,5 N pacrBop xJiopucroro Bosoposa B TOM xe 
pacTBopuTese NO KMCIOH peakuuu Ha KoHTO.I omy teHo 1,06 r yByxsopucToro 
eHHJITAIIHA B Bue Oeoro KpHcTasM4ecKOrO BelllecTBa Cc T. MI. 233° (c 
pasoxenuem). Ilo murepatypHbiM JaHHbIM (!) T. mi. 235° (c pasmoweHvem). 
| Tpuuso06ytTtupat tranaaua (lmMon.)ugu-n-Opom@euus- 
ptytb (1 mon.). K 4,65 r rpuuso6yrupatatanmua, pacrsopeHHoroB7 Mi 
ropayero cyxoro xmopodopma, npu6aBseHa cycnen3ua 5,12 r ju-n-6pomenus- 
prytu B 20 mua Toro »*xe pacrBoputTena. B Havane cnuBaHuA Wu-n-6pompenus- 
PTYTb Mepexosusa B pacTBop, 3aTeM Mepecraa pactBopsTsca. Ilo npuoaBneHun 
BcerO KOJIMUeCTBAa CMeCb Oblia HarpeTa Mo pacTrBopeHHA ocayKa MW 3aTeM 
oxlaxKeHa JO KOMHaTHOM TeMnepaTypbl. BpmaButuli ocaoK OTCOCaH, MpOMbIT 
nerposeHubim aspupom. Bprxoy 3,2r (50% Teopuu; ypaBHeuue (3)). Ilocme mepe- 
KPHCTaJIM3aluu U3 WMxsOp3ITaHa BelllecrBO MlaBuoch mpu 219° (c pasmoxKe- 
HHeM, ObICTpoe HarpeBaHue). 


Hatineno %: Tl 37,92; 37,77 
CygHyigTIBrO,y. Boiuncneno %: T1 38,20 


uuso6yrupat n-Opomdexnuntanmua — Oenoe KpvcTalmMueckoe BellecTBoO, 
ycTOH4uBOe Ha BOs)yxe. 

IlIpeppameHue Auu3zs06yTupata nOpom@enuatads- 
JUA B RBYXTOPHCTHH A-Opomenuatanaunk. K 25 Pr 
iuuso6yrupata n-6pomdenusrasimua, pacrsopexHoro B OO Mi cnupta, mpHOas- 
Ji@H CNMpTOBHI pacrBop (1,5 N) xmopuctoro Bofopoya MO NOABJICHHA KUCION 
peakiluu Ha Kouro. Pacrsop ordusibTpoBaH OT MYTH, HcMapeHd NpH KOMHAaTHOK 
TeMlepaType JO Masloro oObema, u ocayoK orcocan. Ilomyueno 1,6 r BelllecrBa 
cr. na. 261°. Tlocne nepekpucranm3aluu u3 9TuMalerata T. nm. 262°. T. na. 
MBYXJIOpHCTOroO u-N-OpomenusraluA, oO MHTepaTypHbIM LanHbIM (°), 262— 
263°. 

@yu3uKO-XHMHUeCKHH ~HMHCTHTYT Tlocrynuso 
uM. JI. A. Kapnosa 10 V 1957 
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Jloxnauanmn Axanemuu nayx CCCP 
1957. Tom 116, Ne 2 


XHMHG. 


JI, HW. 3AXAPKHH u O. FO. OXJIOBbICTHH 


HCNOJIBSOBAHHE AJIKOMHHVMUTPHAJIKHJIOB JIS CHHTE3A 
9JIEMEHTOOPrAHMYECKHX COEXMHEHMM 


(ITpedcmaeaexo axademuxom A. H. Hecmesnoeoim 8 V 1957) 


B cBxi3u C TeM, UTO aJIOMHMHHMOpraHHyeckhe COeAMHEHUA B MoculeqHee BPeMA 
CTaH JlerKO JOCTYNHBIMM Olarofapsa uccieloBanuam Ilursepa u CoTpyqHHKOB 
(1), ecreCTBeHHO BO3HHKaeT BOMPOC O BOSMOXHOCTH MCHO/b3OBaHHA UX JIA CHH- 
Te3a Jpyrux 9eMeHTOOpraHHyecKUX CoeuHeHHH. 

B mareHTHo sluTepaType oMmMCcaHbI cnocoObl NOJyYeHHA UWHHK-, KaJiMHl- 
M PTYTHOOpraHuyecKkux coequHeHuli Tuna RMeX (?), a TakxKe TpvaKUIOOpH- 
HoB (*) 43 TraslOHMHbIX COCMMHEHUHM 9THX JIEMeCHTOB VM CMeCH aJIKMJIaJIIOMMHHH= 
rasloreHuoB, OOpasyrolleicaA pu eucTBHH Ha aJIIOMHHHH COOTBeETCTBYIOWIMX 
PasIOHHbIX aJIKHJIOB: 


3RX +2 Al—RAIX, + R,AIX. 


—< 


TlockoubkKy nocueqHAA peakUMA UeT TOMbKO C HH3UIMMM amKHamMu (R He 
pple C3H,), RaHHbIli MeTO He MOXKET ABJIATbCA HOCTATOUHO OCIIMM, 4TO B CO- 
yeTaHHH C HeEOOXOAHMOCTHIO HCHOMb3OBaHHA JIA CHHTe3a TaJIOMAHbIX aJIKUJIOB- 
He JlelaeT STOT cmoco6 Soee MpeAMOUTHTeJIbHBIM, 4EM, HallpHMep, MarHHvopra- 
HMYeCKHH CHHTES. | 

Henasyo Kéctepom 6pluio yKa3aHO Ha BO3MOKHOCTb MOJYYCHHA AJIKMJIbHbIX 
TIpOH3BOUHbIX Oopa H KPeMHHA, HCXOAA U3 aIOMMHHUTpHaNKUIOB U TpexdpTo- 
puctoro 6opa usu YeTbIpexxsopucToro Kpemunua (*). B nacTostet pa6ore Hamu 
W3y4eHO B3aMMOelcCTBHe TaslOreHHAOB Oopa, CYPbMBbI, MbILWbAka, doccdopa, 
ONOBa HW PTYTH C TPHOTHMATIOMHHUeM WH TPuUu300yTHJIaIOMMHMeM. 

Bo Bcex HCCJIeqOBaHHbIX CJIY4aiX MMeeT MeCTO peaklHaA OOMeHa C OOpa- 
30BaHHeM TaJIOHHOrO aJIIOMMHUA M aJIKWJIbHBIX MPOWSBOJHbIX B3ATbIX 3VIe- 
M€HTOB. 

IIpu o0aBenun K TpuHs80b6yrTHamomMuHHtO (27,1 r) spupata Tpexdbropucro- 
ro 6opa (19,0 r) npu temnepatype 60—65° (3a cuer TemmorH peaktlun) 
oOpasyerca TpuusoOyrumO0p, KOTOpbIH MoxKeT ObITb OTOrHaH HeMocpescT- 
BeHHO 3 peaKUMOHHOH Macchi; BbIxo 13,0 r (~ 60% or Teoperuyeckoro), 
T. Kum. 174—176°/745 mm; 57—58°/5 wm, n° 1,4188. Jlureparypppie taH- 
Hble (°): Tt. Kun. 86°/20 mm, nS. 1,4188. 


IIpu nponyckanuu ras0o6pasHoro Tpextropucroro Gopa B pacTBop TPpH- 
STHMAJIOMHHHA B [eKaluHe OOpasyetca TpusTHNOOp, T. Kun. 95—96°. Jlure- 
paTypHble JaHHbie: T. Kun. 9O—96° (°). 

Tak 2Ke JerKO MpoTeKaeT B3aHMOselicTBUe 3Pupata Tpun380OyTHIaIOMHHHA 
(us 20,0 r Al (w30-C,Hg)3) ¢ cycnensuelt Tpexropucroli cyppmnt (17,9 r) B aiu- 
pe; pa3sroHkOH peaKUMOHHOM Maccbl NomyyeH B Buse OecllBeTHOH 2XKUKOCTH 
Tpuus00yTucTHOuH, BbIXom 22,2 r (77% or TeopermuecKoro), T. KHIM. 
101,5°/8 mm, n> 1,4955; d?° 1,124. JIureparypupie qannpie (”): T. Kun. 135°/31 
MM, ae F325; 

Haligeno %: C 48,48; 48,56; H 9,08; 9,06 
Cj,H,Sb. Brruncneno %: C 49,17; H 9,28 
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JuOpomuy, NoyseHHblt OpomMupoBaHHem TpnHs06yTHICTHOHHA B UeTbIpeX- 
XJIOPHCTOM yrviepoye, MMe TeMMepaTypy niaBmenua 95° (u3 acpupa) MH He MoKa- 
3bIBal WelpecCHH TeMNepaTypbl M1aBJIeHHA CMeWaHHOl mpoObl c AuOpomMuyoM 
(rt. na. 94°) us Tpunso6yruscruOuna (Tr. Kun. 64—66°/1 mM, n) 1,4957), cuHTe- 
3MpOBaHHOrO HaMu H3 SbCl, u u30-C,H,MgBr. 

CileqyeT OTMeTHTb, UTO B3AHMOJeHCTBHE IKBUBAJICHTHBIX KOJIMUeCTB H306y- 
THJIMarHuhOpomufa wu SbCl, jaer Tpuuso6yTumcTHOuH C BBbIXOJOM JIMUIb 
22—23%, IIpHyeM MpOAyKT NosyyaetcA oKpauieHHym (7). 

BsavMojelictave TpuusoOytTusamomunua (36,7 r, 1 Momb) c TpexxsOpucTbIM 
| MbILIbAKOM (33,0 r, 1 MoJib)B adupe He MpHBO_UT K TpHamKusapcHHy; raB- 
HBIMM TpOAyKTaMM peaKkIMH ABJIAIOTCA HM300yTHIMXIOpapcuH HW juM306yTHII- 
xmopapcnH. Tlocme oKOHYaHHA peakUHU peakKI[MOHHad CMeCb OOpaborana 200 mu 
coumHOM KHCOTH (1: 1);cMeck xJopapcHHoB u3sBJIeyeHa apupom. Dpakmnoun- 
poBaHueM cMeCcH ObIJIM TOyueHBI: 

a. M306yTuguxsopapeun, Bprxoy 12 r, T. Kum. 57—58°/8 mM, 1205 1,5108, 


d; 1,4126. JIureparypupie yanupie (8): T. Kun. 95,8°/50 mm, d;° 1,4465. 


Hatineno %: As 37,19, 37,44 
CyHyAsCly. Beruncaeno %: As 36,91 


6. J[uuso6yruixsopapeuH, Belxog 20 r., T. Kan. 76—77°/8 mm, 
my 1,4862>'d?° 1,1265. 
Haligeno %: As 33,33; 33,49 
CgHigAsCl. Brrucneno %: As 33,35 


CaoxwHee MpoTeKaeT B3aMMOelcCTBue TPHH306yTHaIOMHHUA C TPeXXJIO- 
puctpim cocdopom. B pesyslbTaTe 9HeprH4yHOH peakUMH HeE38aBHCHMO OT B3ATOrO 
pacTRoputewa (aPpup, A-rentaH ww u3s6nITOK PCl;) mpoucxogur o6pa3s0BaHue 
KOMMJIeKCa IpOAyKTOB peaKUMH C XJIOPHCTHIM aJIIOMMHHeM. 

V3 peakUHOHHOM MaCCbI MOET ObITb OTOFHAaH B BaKyYMe H306yTHJIUXJOp- 
docdun. M3 32,5 r Tpuus06yTHatioMuHuA Mp AoOaBsenuu K u36bITKy PCI, 
nomyueHo 11,5 r u300yTumguxsopdpocduna, T. Kun. 148—149°, Hae aale, 


dy 1,1268; MRp 39,07. Brraucneno quan C,H,PCl, MRp 38,55. JIureparyp- 
Hble JaHHble: T. KHM. 155—157°, d*3 1,1236 (9), Tt. Kum. 48,5—49,5/12 mm, 
n® 1,4719, d® 1,172 (9). 


Hatigeno %: C 30,55; 30,67; H 5,75; 5,88; Cl 44,27; 44,72; P 18,91; 18,85 
C,H ,PCl,. Bpruucneno %: C 30,21; TH 5,64: Cl 44,60; P 19,48 


IIpu jjatpnetiem HarpeBanuu ocTaTKa MocJle OTTOHKH H300yTHJAUXJOp- 
tbocbuHa B BaKyyMe MpovcxoyuT TutyOoKoe pa3JioKeHwe C oOOpa3s0BaHveM 
Je€TYYHX MpOWyKTOB HM QJIeMeHTapHoro bocdopa. 

B3sauMojyelcTBHe SKBHMOJIeEKyJIAPHbIX KOJIMYCCTB TPHH300OyTHJ- WIM TpH- 
9THJaJIOMMHUA C OpOMHOM pTyTbiO WIM CcyweMoH B 9(upe HJM TreKcaHe Mpu- 
BOJMT, IJIaBHbIM OOpasoM, K CHMMeTPHUHbIM JMaJIKHJIbHBIM MPOM3BOQHbIM 
ptyTu. Tak, upH mpv6aBnenuu kK cycnensuu HgBr, (28 r) B 100 ma acupa 
TpuusobyTHsamomuuua (15,5 r) nocude paslox%KeHHA PpeaKUMOHHOK MaccbI JIbJOM 
uw OuKapOonaToM HaTpuxA MosmyueHbl: a) WuM300yTHIpTyTb, BbIxog 16,0 r 
(65,5% oT TeopeTHyecKoro), T. KH. 123—123,5°/65 mm, n® 1,4964, 


a? 1,770; mureparypuie ganupie (24): r. Kum. 108—109°/25 mm, np 1,4969, 


ae 1,7 670! 
Hafineno '%: C 30,02; 30,24 H 5,78; 5,70 
CsH,gHg. Brruucneno %: C 30,46; lal ay yhs 


B. Bpomuctaa uso6yTuspryTb, T. mu. 78° (43 ciupTa), He OOHapyxuBUaA 
ylelpeccuH TeMMepaTypbl WiaBJeHus CMellaHHOlt mpoObl c oOOpasiiom, nouly- 
yenupim u3 HgBr, u us0-C,H,MgBr. 


Hafineno %: C 13,89; 13,96; H 2,68; 2,61 
CyH,HgBr. Batuncneno %: C 14,22; H 2,68 


Vs cynempr (27,1 r) a tpustamamomunua (11,4 r) B rexcane (100 mu) 
nomyyena jusTupryTb, Bblxog 15,0 r (58,6% oT TeOpeTHUeCKOrO), 
T. Kum. 95—96°/90 mm, ne 1,5400; di° 1,4658. JIureparypnble jaHupte: 
T. Ku. '57°/16 MM, Np” 1,5899 (%), d, 14600 (2), 


Uerpipexxsiopucroe oopo (18,8 r) mpu RetcrBHH TpHusoOyTHJaOMHHHA | 


(19,0 r) B rentane npu 40—48° yaer (mocae pas0xKeHHA PaCTBOPOM NaOH) 
TeTpaH306yTHIOOBO, BEIXoR 8,5 r (53,6% oT TeopeTHyeCKOro), T. KHIM. 128— 
129°/8 wm, np” 1,4751; dy 1,0517. JIureparypupie faHHbie (7%): 
T. Kun. 143°/16,5 mm, n® 1,4760. ; 


Hafimeno %: C 55,00; 55,14; H 10,37; 10,59; Sn 33,77; 34,11 
CieHsgSn. BpruucmeHo %: C 59,39; lal lOyAse Sn 34,18 


Kpome TOTO, IIpH TleperoOHKe OCcTaTKa Hal HaTPHEM MOKeT ObITb BbIevieHa 


oOKHCb TpHu306yTusOsIOBa, BbIXo, 7,4 r, T. Kan. 197—198°/12 mm, np- 1,4850mm 


di? 1,1547, oOpasopaBuiaaca, MO-BAMMOMy, IpH JeruyApaTauuu cooTBercr- 
BylOlleH THA POOKHCH. 


Haligeno %: C 48,52; 48,71; Sn 39,90; 39,90; H 9,04; 9,34 
CogHs4Sn2O. Burgucseno %: C 48,36; Sn 39,83, H 9,14 


TakuM O6pa3s0M, B CJlydae B3aHMOJeHCTBHA TPHH30OyTHJaJIOMHMHHA HW ye-— 


TbIPeXXJIOPUCTOrO OsOBa OOpasyeTcHA (U30-C,Hy),Sn u (uw30-C,Hy),SnCl. 


Vucruryr 3eMeHToopraHHuecKHXx coeqHHeHHI Tlocrynust10 
Akayemuu uwayK CCCP 7 V 1957 


HWHMTHPOBAHHAA JIMTEPATYPA 


1K.Ziegler, H.G.Gellert etal., Angew. Chem., 67, 424 (1955). 2? R.F.Ruth- 
ruff, Am. mar. 2247821 (Chem. Abstr., 35, 6269). ° R.V. Lindsey, Am. nat. 2473434, 
(Chem. Abstr., 43, 7953). * R.K6ster, Angew. Chem., 68, 383(1956). ° E. Krause, 
V. N. Nitsche, Ber., 54, 2784 (1921). © H. Meerwein, G. Hinz, He Ma jem 
H. Sonke, J. Prakt. Chem’, 147,-226 (1986).> Wa J2 (Gs Divekie™ Wie Gee kanveteerss 
W.J: J omes; Jie Chem: Soe, 11930,2463: 8 GoSeGi b,sioma 1D aA Jiro) hinsvonns 
J. Chem. Soc., 1931, 25138. ® PaGuieh arid) Ber., 32.5 lo72 (1899) ee Ue Aree acacia 
mMos,O.A.Myxauespa,Cum JLo-X eu, H3n. AH CCCP, OXH, 1952, 899. ™H.H. 
Menb HH K OB, KOX, 16, 2065 (1956). 17 C.S.Marvell,V.L.Could, J. Am. Chem. 
Soc., 44, 153 (1922). 4% H.Gilman, R.E. Brown, J. Am. Chem. Soc., 52, 3314 (1930) 
vl. Lo@ersh bein, V. Ne I pa t4 et, Jy An Chem? S0e43 78) 152152). 


238 


Jloxrnagn Akagwemuu nayx CCCP 
1957. Tom 1416, Ne 2 


XHMH #1 


ws 


T. WH. OPJIOBA uw H. H. FABPHJIOB 


O HEKOTOPbIX NPOAYKTAX IJIEKTPOBOCCTAHOBJIEHUA 
- FPAMMUAAWHA C 


(ITpedcmaeaeno axademuxom A. H. Hecmesnxossim 7 V 1957) 


IIpeqctrapnenue O HamMuMH B YrpaMuuutune C juKerorunepasuHoBoro 
WuKNa, COCTOAMero U3 MposHHa HU PeHvaNaHHHa, Oblmo MomyyeHo (*) KOCBeH- 
HO — I10 YMeHbIJeHHIO AMHHHOFO a30Ta Ha 2 aMHHHbIe Tpynnbl B ruApomMsaTe 
BOCCTAHOBJICHHOrO TrpaMHlnsuHa C No cpaBHeHHIO C THApOsIH3aTOM HeBOCCTa- 
HOBseHHOrO. Mbl NonaradH BaxKHBIM BbIJeIHTb U3 MpOLYKTOB BOCCTaHOBJIeCHHA 
1 ,2-TpuMeTuseH-5-6eH3HJI-NMnepasHH, Npoucxo_auinit us d-cbenunananua-l-mpo- 
Juanruspuya. 

Hamu Opi BoccraHoBuiex | r rpamuluguna C, ofHako OOHapyXUTb UCKOMbILi 
nunepa3svH He yilamocb. Bpio BbleieHo OCHOBaHHe, OKa3aBllieeca d-CbeHuJI- 
aJIAHMHOJIOM (%-6eH3HuI-%-aMuHo-3TaHo). H. MW. Tappunop u A. B. Konepuua 
(°?) HaOm02amM BOCCTaHaBJIMBaeMOCTb JIMHeMHEIX IMalKuNaMuoB cbenusyKcyc- 
HOH KHCJIOTHI, HO NpPOAYKTbI peakKUMH HMM MOApoOuO ue Opin usyyeubt. [loka 
MbI BO3Jep2xKHBaeMCA OT TpaKTOBKH NpwH4uHH OOpa3s0BaHHA aMMHOCHUpTa MpHu 
9JIEKTPOBOCCTaHOBJIeHHH TpaMuuusuHa C; NO-BHAHMOMY, 9TO ABJIAe€TCH OCHOB- 
HBIM HallpaBJIeHHeM peaKUWH, TaK Kak (eHHaNaHHH MCuesaeT NOJIHOCTbIO, 
a U3 MpOyKTOB BOCCTaHOBJeHHA OOHapy2xKeH Ou d-PeHusasaHuHol. 


QIKcWepuMeHTaAAbHAA UYAaCTb. 


J{1H 9IeEKTPOBOCCTaHOBJeHHA' HCIHOIb3OBaIH SJIeEKTpOtopeTHYeCKH OfHO- 
pomHblt rpamuuusun C, Wpaxkbl NepeKpHCTaJIM30BaHHBIM u3 CMpTa H OHH 
pa3 “3 cMecH xmopodopm-nerpouehubl sdup. 

Oper po Bo cle Tanto Tenue Tp amMalnuaruna C: 
Tpamuungnn C Opi BoccTaHOBseH TO MeTOAMKe, ONMCaHHOH paxHee (*), mpH 
TeMilepatType He Bbillie 25°. Katojubli pacrBop Mocwie BOCCTaHOBJIeHHA yilapeH 
B BakyyMe mpu 30—35°, ocTaToK paCTBOpeH B HeOOJIbIIOM KOJIMYECTBE BOI 
9KCTparupOBaH XJIOPHCTBIM MeTHJEHOM JIA YlaJieHHA HeBOCCTAHOBUBINErOcA 
Tpamulnguna C. Boqubl pacrBop yiapeH B BakyyMe, OCTraToK — rurpockonuy- 
Hoe BelllecrBo, T. mu. 200—210° (c pasmoxenuem). Tlopuusamu Ono BocctTa- 
HoBNeHO 1 r rpamulua~nna C. QekTpoxpoMaTorpaMMa BOCCTaHOBJIeEHHOrO rpa- 
Mullnyuna C mpopoxqunach B 30% ykcycHOl KucjloTe MpH rpafquente noren- 
Wuana 6,8 cm B Teuenne 5 vac. IIpu mposBseHnu OeH3HqMHOM HM HHHTHAPHHOM 
OOHapy2xKeHO OMHO UHTeHCHBHOE, CMellleHHOe Ha 7 CM M3 TOUKM HaHeCeHMA K Ka- 
TOY MATHO WH HECKOJIbKO MeHee HHTCHCHBHBIX MIATeH, CMeleHHbIX K KaTO] 
Ha 4; 5 u 10 co. ‘ 

XpomatTorpaduyeckoe uccseoBaHue THAPpOMU3ZaTa BOC- 
cTaHOBMeHHOrFO rpamuunzuna C. 100 mr sBoccranopmennoro rpamu- 
nuguna C rugponuszopanu 10 ma 20% HCl 8 Teuyenne 42 uac., ruspouusat 
ynapwuiv B BaKYYMe, OCTaTOK pacTBOpHH BZ MJ BOALI M XpomatorpadupoBaiu 
Ha JleHHHTpafcKoll xpomatorpacuyeckol Oymare Ne 2 B cucTeme pacTBopute- 
jleli OyTaHom — Bola— ykcycHad KucnoTa B oTHOWeHMN 4:5: 1. B kauectBe 
CBUeTeIA HCHOMb3OBaIM THApomusaT rpamulluyuua C. Uerpipe xpomarorpaMmMpl 
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IpoABIAH OeH3HAMHOM, usaTHHOM u 0,4% pacTBOpOM HUHTMApHHa B MeTaHONe | 
Ip KOMHaTHOM TeMMepatype Hu mpu 105°. 
a. [Ip mposBieHHuH HUHTHAPHHOM pH KOMHaTHOM TemmepaType OOHapy- | 
*KeHbI AMHMHOKHCOTH: OpHuTHH (R; = 0,06), mponmun (Ry = 0,28), BanuH } 
(R; = 0,47), netunn (Ry = 0,64). [pon mpoaBusicd HHTCHCHBHBIM 2KeJITBIM 
MATHOM. DeHusasaHHH OTCYTCTBYeT. ) 
6. IIpu mpossmenuu HunruypuHom mpu 105° oOHapy2KeHbl AMMHOKHCJOTHI: | 
OPHHTHH, IPOH, BaJIMH, JelitMH M ellie OMHO HOBOe BelllecTBo c Ry = 0; 75m 
MenuNalaHuH OTCYTCTBYeT. 
B. [pu npossjeHun u3saTHHoM (*) B uccMeqyeMoM pacTBope H B ruypouusare | 
rpamulluswuna C mpouMH MpoABAAeTCA HHTCHCHBHBIMM TOMYOBIMH NATHAMH. 
r. Ilpa mpospaenuu Oensufunom (*) OOHapyxKeHbI MpHMepHO paBHbIe 10 | 
MHTCHCHBHOCTH OKpaCKH HATHA, COOTBETCTBYIOU[Me OPHATHHY, MpOJMHY, Basu- § 
HY, JeuuHy u maTHo c Ry = 0,76. Pennnananun OTCyTCTByeT. | 
Budenenuve opranHuuyecCKOro OCHOBAHHA H3 FUAPO- | 
wu3aTa BOCCTAHOBMeCHHOTO rpaMuuuguna C. 1 Tr Boc 
cTaHOBJeHHOrO rpamuluguna C rugxponusopanu 50 ma 20% HCl B Tevenne | 
42 uac. TusponusaT ynapusmu, pacrBopumu ocTaTOK B HeOOJIbUIOM KOJIMUeCTBE § 
BOM, MOMMeOUMIM UM 2KCTparupoBaH 5 pas MeperHaHHbIM XJIOPHCTHIM MeTH- | 
genom (m0 10 ma). XmopuctTpii MeTHeH MpoMbIIN 3 MJ BOJbI, BbICYLUMIM Hall | 
nuiaBienbim KOH u ororvamu pacrBoputesb B BakyyMe. Octasocb Oenoe KpH- 
CTaJIMYeCKOe BellleCTBO CO CaObIM AMMHHbIM 3amaxom, Bec 100 mr. Ilepexpn- © 
CTaJIJIM3OBaHO M3 CYXOro XJIOpHCTOrO MeTHJeHa C LOOaBJIGHHeEM HH3KOKHNALLELO © 
merposelHoro adupa. Bec 60 mr, T. na. 9O—91°. T. na. d-penumanannuosa, | 
MO JIMTepaTypHbIM JaHHbIM, 91,5° (°). 


Hafimeno %: N 9,25 
CoHi3NO. Bpruucseno %: N 9,25 


TlonyueH KUCJIbIM OKCalaT OCaxKMeHHeM 43 CNUpTa S*PUPHbIM paCTBOPOM LlaBe- 
Jepol KucsoTH, T. mt. 161—162°. Ilo sureparypHbIM JaHHbIM WIA KuCMOTO 
oxcanata |-cbeHuiataHuHona T. ma. 161—163° (°). 


Hatimeno %: C 54,98; H 6,41; N 
Cy,Hy;NO;. Bprsucneno %: C 54,77; H 6,26; N 
BpileteHHbtt d-penumaiaHuHO pacTBOpuM B cmupTe, xsopocbopme, spupe, 
HepaCTBOPmM B MeTposleHHOM a¢pupe, ero KUCJIbIM OKCalaT HepacTBOpuM B cmupTe, 
pacTBOpHM B BOe; NpH COpaOoTKe HOAHOM KUCNOTOH OHH BbIeAIOT aMMHaK, 
KOTOPbIM Obl OOHApyxKeH peakTuBoM MHeccmepa, uTO ABIAeTCA KaueCTBeHHOL 
peakUMeH Ha %-aMuHocnupThl (’). Boienenupiit d-cbenuianaHuHom xpomatorpa- 
(buyeckH OfHOpoyen Hu uMeet Ry = 0,75. Ha 2nexrpoxpomatorpamme B 30% 
ykcycHou kucjoTe mpH rpauenTe noTenuMana 6,8 B/eM ABMKeTCA K KATOLY 
co cKopoctbio 2 cm/yac. 


Mockosckuit rocyfapcTBeHHbIii yHUBepCHTeT Tlocrymuso 
uM. M. B. Jlomonocoza, 4 V 1957 


UMTHPOBAHHAA JIATEPATYPA 


111. T. Woanucuannu, H.W. Taspuaos, M. HW. Waexan, KOX, 24, 364 
(1954). 2 H.H.Taspuaos,A.B.Konepu ua, KOX, 9, 1395 (1939). % A.Sai- 
fer, J. Oreskes, Science, 119, 539°(1954), 4 F. Reindel, WS Hoppe, Ber, Sf 
1105 (1954). § Po Karrer.KeEhrhanrdt; Helve sChimitActay as4e 2202 (1951). 
SDE Katte g P...P.o.t, tama ney M.. Sit eis tlelva si G@him-aaeActamesiemel Glltg (1948). 
7L.Pénasse, ‘M. Yutisz, CFromageot, H.Fraenkel-c ona | bie 
chim. et Biophys. Acta, 9, 551 (1952). ‘ 
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A. H. PASYMOB u H. H. BAHKOBCKAA 


NOJIYYEHWE W HEKOTOPBIE CBOMCTBA MPOME)KYTOUHbIX 
MPOAYKTOB. APBY3OBCKOM NEPETPYNNUPOBKU 


(IIpedcmaeaexo axademuxom A. E. Ap6ysoeum 6 V 1957) 


Ileperpynmupopka, M3BecTHad B MMpOBOli XMMMUeCKOH mMTepaType Kak 
apOy30BCKas, lIpoTekaeT B ABe Pasi Cc OOpas0BaHHeM MpoMexKYTOUHOLO MpoLyK- 
ta. OOujad cxemMa NeperpymNMpoBKu MmpedowkeHa ee aBTOPOM B CyleyIOUleM 
Buse (*): 

B meperpynmupoBky BcTynaior sdupbl 3-BaeHTHOrO qbocopa c coequHe- 
HHAMH, HWMeIOWIMMM NOABWKHBIM raiouy. B muTeparype onucaHo oKono 400 
pasHooOpasHbIX IIpHMepoB TakoH neperpymnuposku (°). 

Hispecrubl, 1paBya, uM Apyrve Bsriafbl Ha MeXaHH3M MeperpynmupoBKu — 
Kak Ha peak MOHHOrO (*) uM paquKabuoro Tuna (4°). 


ROL ZR 
RO) PaRR ROE re — = R'P(O)(OR), +RX, 


Bo3MoxKHOCTb HOHHOTO WIM pafWKaJIbHOrO THMa MpoTeKaHHA yKa3aHHol 
peakUHH B OTJeJIbHbIX CJIyYYaAX He UCKIOUeHA, ONHAKO IKCIePMMeHTAJIbHbIX 
WOKa3aTeMbCTB IA STOTO OYEHb Mau. 

OHM U3 JIYUINMX NOKasaTebCTB AByx(pa3HOCTH Mpollecca ABMAeTCH BbIye- 
JIeHHe MpOM@KYTOUHIX MpOLYKTOB HM UX TepMMYECKOe pa3zo*KeHHe Ha rasouy- 
Hoe COeIHHeEHHE H MpOu3BOAHOe CocPuHOBEIX KUCJIOT. 

Ileppoe 2oKa3aTebcrBo 6bimo HaHo A. E. Ap6y30Bbim, aBTOpoM STO Mepe- 
PpyNMMpOBKH, TeEPMHYECKH PasJIOXKUBINHM HOMCTLIM TpHdeHusMeTHochounn, 
noryuenuplit A. Muxasaucom u Kena (‘), Ha Hot6eH30 Hw PeHHJOBBIN sup 
MeTHIoOcUHOBOM KUCJIOTHI. 

K HacToallemMy BPeMeHH BbIJeeHO B aHaJIMTHYeCKH-YMCTOM COCTOAHHN He- 
CKOJIbKO IIpOMexKYTOUHBIX MposxyKTow (° 7"). 

Bee nyeuTupullupoBaHHble MpOMeEXKYTOUHBIe MpOLYKTHI MOYYeHbI NpHcoesHn- 
HeHHeM TOJIbKO K apoMaTu4eckuM 3cupam 3-BaneHTHoro cocdopa. Ilarb us yKa- 
B3aHHbIX COCIMHCHHH TepMMYeCKH Pa3JIOXKeHbI B MOJIHOM COOTBeETCTBUM C apby- 
30BCKOM cxemoli neperpymmuposku (7, 7°, ™) 

OTHOCHTebHO MpOM@XKYTOUHEIX MpOLYKTOB, MOMYYeHHBIX U3 auaruue- 
cKux oatpupos 3-BasleHTHOTO ocdopa, CYIUlecTBOBaJIO MHeHHe, UTO OHH HE MOryT 
6bITb BbINeJICHbI 13-34 CBOeH HeyCTOMUMBOCTH (*) HU CIOCOOHOCTH K CAMONPON3BOIb- 
Homy pacnayy (27). IIpapaa, B. C. A6pamosy c corpy2HuKaMH yJlamoch payoM 
KOCBCHHBIX JlOKa3aTe@JIbCTB MOKa3aTb OOpas0BaHhe MpOMeKYTOUHHIX MPOLYKTOB 
pH BgauMOjelicrsuu anudaruyeckux sdupow ociopucTrok KuCMOTEI ¢ «-, 
8-1HOpOMAMaNKUOBLIMH SUpaMH UM OCYI[eCTBUTb MX abHeHWHH Tepmuyue- 
CKMM paciia B COOTBeETCTBHH CO CXeMoli A. E. Ap6y30Ba. Oguako BplqetuTb 
9TH MpOMeXKYTOUHHIe MpPOLYKTH B YMCTOM Buse He yyasocb (7%, *4). 

B camoe mocseqHee BpeMA MOABUIOCb UHTepecHoe coobueHne I. X. Kamaa 
u B. A. Kyxtuna o nomyseHun WHKIHYeCKOrO MpoMexXKYTOUHOTO Mpoxykra mp 
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B3aHMOLeliCcTBHM aluaTuyeckoro cbocuta c &-, B-HeMpeebHbIM aJIbAeruoM 
Uyentuuunpopatb TOT MpoxyKT uM He yasocb (7%). 

Visyuenve ap6ysosckoli neperpynmuposkn B. A. Ap6ysosbim ¢ coTpyqHH 
KaMH (pPH3H¥eCKHMM MeTOJaMU TakxKe MoTBepxaeT AByXPasHEIH Mpollecc me 
perpymmuposKu (1° *"), 

Apropbl HacToalilel paOorbl nmosarau, 4TO eC/IM MpOMexKYTOUHbIe MPOLYKTE 
HeYCTOMYHBbI, TO 3TOMY TeM Oovlee cmocoOcrByeT HarpeBaHHe, MpH KOTOPON 
yale BCero lIpoTeKaeT apOy3oBCKad MeperpyiMMpOBKa MexkLy asupaTuyecKuMl 
cboctbuTaMu WM TasOvAHbIMH aKusaMu. Kasanocb Oojee BepOATHBIM HajleATbCs 
Ha MlOJYYeCHHE MPOMeXKYTOUHBIX MPOLYKTOB C TAKHMU allMPaTH4eCKMMH MpOH3SBO: 
HbIMH 3-BasleHTHOrO (boctbopa, KOTOPble CHOCOOHbI BCTYMaTb B MeperpynNHpoBKy 
6e3 HarpeBaHHA, T. €. CKJIOHHOCTbh KOTOPHIX K peaKUMH MPHCOCAMHEHUA ABIACTCS 
Oomee CHJIbHOH. 

B3aTble AIA 9TOH Wenn spPupbl AvanKndocPuHHCcTbIX KHCOT NOKasaJH, 
UTO OHH CHOCOOHI BCTYMaTb B PeaKIMH C TasOMTHbIMH asIKHJiaMH Oe3 HarpeBa: 
Hua. Bonee Toro, JoOaBleHne HOAMCTOFO MeTHJIa K ITHMOBOMY S*upy 2THVIGoc: 
(PHHUCTONH KUCAOTLI Np KOMHaTHOM TeMMepatType BeeT K CHJIBHOMY B3PBbIBY. 
C pa3JIOXKeHHEM IIPOAYKTOB H BbIeJIeHHeM NapoB Hoa. 

IIpu mpopeyenuu Toh xe peakUuu npH — 6°, peakltHA MpOXOLNT CNOKOMH 
MU 3aKaHuNBaeTCA MpHMepHo Yepes 30 MuHH. OOpas0BaHHeM KPHCTaJJIM4eCKOrG 
npogyKta. Tlocwe MpOMbIBKH KPHCTaJJIOB CYXHM SPUpOM, OHH aHaJIMTH¥eCKH 
UHCTHI, HMeIOT T. Mul. S56—58° uw oTBedaIOT cocTaBy HOAHCTOrO MeTHJIAHSTHI- 
asTokcudocdonua. Bpixoy, KOJIMYeCTBeHHBIA. 

Haiigeno %: C 30,94; 30,83; H 6,68; 6,70; P 11,00; 10,90 
C,H;gOPI. Bpruucneno %: C 30,43; H 7,24 Pee Ze 


BsaumojelictBue HOLMCTOrO STUJIa C TeM Ke S*PUPOM MpoTeKaeT IPH KOMHAT- 
HOH Temmepatype (21°) u 3akanunBaeTca Yepe3 22—23 uaca OOpa3s0BaHHeM KpH- 
cTamuueckoro mpozyKta. [locne mpoMbiBKH KpHCTadIbl Obl aHamMTHYeCKYy) 
YACTEI, Meu T. mt. 79—81° uw orBeyamH Mo coctaBy Ho_ucTOMy TpHoTH- 
STOKCHPOCPOHHI. | 


Hatineno %: C 33,30; 33,22; H 7,09; 7,40; P 10,40; 10,22 
CgHe,OPJ. BriuncneHo %: C 33,10; H 6,86; P 10,68 


B3anHMoyeHCcTBHe HOMMCTOrO A-pormusa Cc TeM *%Ke 3upOM 3akKaH4MBaOCb 
pH KOMHAaTHOM Temmepatype (18°) uepes 42—44 yaca oOpa30BaHuemM KpucTaa- 
JOB CT. Hu. 73—75°, aHANMTMYCCKH YMCTHIX H OTBEUAIOINX CocTaBy HOLNCTOTO 
H-TIPONMHJIQHSTHSTOKCHPocpoHHsA. 


Hatigeno %: C 30,60; 35,65; H 7,24; 7,21; P 10,54; 10,48 


7 
CyHo,0PJ. Brruucneno %: C 35,00; lak GePer P 10,19 


Bee TpM MpoykTa XOpOllo pacTBOpAIOTCA B MOMAPHBIX pacTBOpHTemAX, 
a TakxKe B OeHsoule. HepacrBopumbl B 4-xmopucTom yrulepose. 

J\A BbISCHeHHA UX YCTOMYHMBOCTH, BCe TPH MposyKta Obimu mToMellleHD 
B BaKYYM-9KCHKaTOpbl Hal docopHEIM aHruspuyoM. Ha6smosesue noKa3sano. 
UTO MOIYYeHHbIe MpPOLYKTbI HEYCTOHYHBEI H CaMOMPOW3BOJbHO pa3saraiorcs. 
[lepnog ux *KU3HM HeOMMHAKOB H 3aBHMCUT OT CrpykKTypbl. Ilepppiit cymecrByer 
24—25 [Heli Ip KOMHaTHON Temnepatype (18°), Bropoit — 15 gHel (21°) ¥ 
tperui — 10 quel (18°). 

inTepeceH 4A KMHeETHKH Mpollecca Tor (baKT, YTO B TeYeHHe Mepvoga Ww 
*KU3HH KPHCTaJIMYeCKad CTPyKTYpa MpOAyKTa Ha rla3 He MeHAeTCA, a 3aTen 
ObICTpO B TeYeHWe CYTOK Ha4HHaeTCA pasxKMKeHHe, H BCe KPHCTaJVIbI mipeppa 
WaloTCA B OMHOPOMHYIO HKHAKYIO Maccy, UTO HaMH HM CUHTaOcb KOHUOM II dase 
neperpymmupoBku. He uckmiouaerca, YTO Mpollecc AUNCcoUMalMH HaUMHaerTcs 
HM paHee, HO, HECOMHEHHO, YTO OH MpOTeKaeT B TaKOM CJly¥ae OUeHb MedWeHH 
Hi JIMIb B CAaMOM KOHIe 3aKaHYMBaeTcA GpIcTpo. 

BepoaTuo, B OnmxKaliwiee BpeMA HaM ywacTca oNpesemuTb NOpAROK peakiyl 
u I, u II cas, Koropprit fo cux Mop ocTraeTcA He COBCeM ACHBIM. IIpu Gouee Bol 
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COKUX TeMMepaTypax CKopocTb Kak I, Tak u II] cas peakunu 3HauNTeIbHO yBe- 
dmunBaetca. Tak, MpoBeqeHve peaklluu 'B TepMoctate mpu 45° (-L0,1°) noKasbi- 
BaeT, 4TO OOpasoBaHve HOLUCTOrO TpusTuSTOKCHPOCHOHUA 3aKalluMBaeTCA 
tepes 20 Muu., a NomHoe 3aBepliieHve MeperpynmupoBKu Yepes 5 yac. 45 MUH.; 
pu 55°, coorpercTBeHHo, yepe3 10 mun. un 2 uaca. 

Ilocne pacnagqa docdounesbix coelquHenuii OOpa3yloTcaA, B COOTBETCTBHK 
¢ apOy30BCKoli NeperpynmuposKoli, oKucu docdunos. To-Bsugqumomy, mocaen- 
He HaXOMATCH B paCTBOPe BbIJeIMBINMXCA TaOHAHbIX aKuoB. BcKppirue 
SKCHKATOPOB OOHAPyKUBaeT HCUESHOBeHHe WIM OCMAaOeHHe BaKYYMa H CMJIb- 
HBIH 3allaxX Tasonsuoro auKusa. Tlocne yfanenua nocueqHero mp nomMouu 
BaKYyYMa OCTalOTCA KPUCTaIMYeCcKHe OKUCH PoctuHOB. OguHako aHasu3 OKHCeli 
MPOW3BECTH OUCHb 3aTPYAHUTEIbHO 3-34 HX HCKJIOUMTebHO BbICOKOM Turpo- 
exonuyuHoctH. Tlosromy oKucn ObiIM UeHTHpULMpOBAHbI B BH HX KOMIMeKC- 
HBIX COC MHEHHH C XJIOPHBIM 3010TOM. Tak, OKHCb TpusTHdocuHa, CMellaH- 
Had C XJIOPHBIM 30JIOTOM B MOAKHCJICHHOM BOJHOM pacTBope, OOpa3s0Basla 30,10- 
THCTO-2XKEJITHIE KPHCTAaJWJIbl KOMIMJIeKCHOTO COeMHHEHHA C T. MI. 53—54°. JIute- 
paTypHble JaHHbie 54—56° (1). 

J{MnOJIbHBIi MOMEHT, H3MepeHHbIt Aut HOLMCTOO A-MpOMMJANSTHSTOKCH- 
ocpouua, JOBObHO BEICOK (5,03 D*). TloqoOnas 2Ke BeM4MHAa NomyyeHna U AIA 
HOAMCTOTO MeTHsI-TpHdenokcudochouua (1°). Bepoatrno, mpuposa cBa3H KBa3i- 
@ocouHeBbIX COeAMHeHHH He ABJIAETCA UHCTO KOBAJICHTHOM VIM HOHHOM. 


KasaHCKuli XHMHKO-TexHOJorMueckuil Tlocrynusto 
uucTutTyT um. C. M. Kuposa 3 IV 1957 


IMTHPOBAHHAS! JIATEPATYPA 
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Ber., 31, 1048 (1898). ® A.Michaelis, W.La-Cos te, Ber., 18, 2109 (1885). ° A.E. A p- 
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HeHHe (poctbopoprannyueckux coequHennii, M., 1957. 17 B.A. Ap6ysob, A.B. Dy xex- 
kKopa, M. K.Catixkuua, B.M.3apoacTposa, Tes. 2oKa. Ha cope. Bompocni 
CTpyKTypbl opranuyeckux coequnennit, Ka3zaub, 1957. 18 R.H. Pickard, J. Kenyon, J. 
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* W3mepenna coenaup T. I. Toakauepolt (ma6opatopHa akaq. B. A. Ap6y3o0sa), 3a yTo 
aBTOPbI MpHHOCAT eli CBOIO OaroapHOCTb. 
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MW. B. PAMOMNOPT, P. M. JIM] u K. JIMC 
O PEAKUMH MOJIMMEPH3ALHH WH UNKJIM3AWU MH H30BYTHJIEHA 


(ITpedcmaeaeno axademuxom B. A. Kasancxum 4 V 1957) 


TlonumMepv3alua OslePHHOB C pa3JIMUHbIM YHCIOM YIuIepOAHbIX ATOMOB IIpO- 
TeKaeT IPH HEBbICOKHX TeMMepaTypax, aTMOC*PepHOM HM MOBBILMeHHOM aBJICHHAX , 
B IIPHCYTCTBHH pa3MUHBIX KaTasu3aTopoB (', 7), OONaqalOWlMX KHCJIOTHBIMH 
CBOMCTBaMH. 

TepmMoquHamnueckne aHuble 10 NOJMMepusallul U3OOYTHeHa MOKasbIBaloT, | 
4ro mpu 100—200° ara peakuua mpoTeKaeT c Ooubmoh rryOuHoH. 

TloppuuieHue Temnepaty- 

Ta6anna 4 pbl IpHBOAHT K CHHKeHHIO 

AKTHBHOCTH KaTawiM3aTopa . 
BCJIeNCTBHe OTPaBJIeHHA eT 
CMOJIMCTBIMH TIpoyKTaMu. 


Buauenne Ky Ana peakunn 2 i-CgHg@C.Hy(CHs)2+3He 
upH P=1 aT 


X. BatepMaH c coTpyd- 

Tipu 400° K | Tipu 500°K | Mpu 600° K] Mpx 700° K HHKaMH (°) usyyanM MOM 

MepH3alluio M300yTHJIeHa Ha © 

aJIKOMOCHJIMKaTHBIX KaTaJIH- 

o-KenJou 4,23-10?| 3,47-108} 3,32-104) 1,78-10®° 3aTOopaxX HM MNoOKa3a/lH, 4TO 
M-Kenso1 Ast 10? ita Una on. MIpOLykKTbl mNMowMMepu3allun, 
n-KcnJoul 1,8-102 | 4,03-10? ,47-104) 1,66-1 X 
Kew 74.102 146,1.408 |14,44.103|'17/04:405 9 OMYMEHMBIS Ha) Cua 


4YeCKHX H MPHPOAHbIX aJIOMO- 

CHuIMKaTax, MO cCcocTaBYy 
ofunakospl. B. A. Kasancxuit u M.W. Posenrapr (4) usyyanu momume- 
pu3allMio OYTHeHOB Ha aJIKOMOCHJIMKaTHOM KaTaIu3aTope HM OKa3auiv, 4TO 
OCHOBHBIMH MIpOyKTaMH ABJIAIOTCA LMMepbl u TpuMeppl. Ilo JaHHbIM 9THX aBTO- 
pOB, CKOPOCTb MOJUMepH3alluu H300yTHeHa 3HAYHTeIbHO BbIIe, YeM OyTHeHa. 
V306yruen mpu 200° mpespauiaetca c BEIxoyomM oKom0 60,0% B nomHMeppi. 
TlonuMepusallud OyTHJIeHOB Ha asOMOCHJIMKaTHbIX KaTasIu3aTOpax COMPOBOx- 
WlaeTCH W30MepvsallMeli C OOpa3s0BaHHeM pa3JIMUHbIX HM3OMCPHbIX OKTEHOB. 
I. H. Macaanckuit c corpyquuKamn (44) noKagaiu, YTO Hal aIOMOCHMKaTHbIM 
KaTaJIv3aTOpoM OyTHeH mpu 370° o6pasyer oneduHoBble, a mpu 450—500° — 
apoMaTu4eckue yruesogxopoyp. A. B. Tonunes u B. M. Tymepman (°) usyaanu 
NOMMepHsalluio u3s00yTHJIeHa Ha 9THIZpupaTom cropucroro Gopa, HaHeceH- 
HOrO Ha aKTHBMpOBaHHbIt yroub pH TeMMepatypax oT 5 Jo 130° c o6pasosa- 
HHeM, B OCHOBHOM, TpuMepos. Ilo AanHm A. M. Ilayuikuna c corpyaHuKkamu 
(°), B mpucyrcrBuu cbropucroro 6opa u306yTuseH MomuMepu3yercs C O6pa3z0Ba- 
HHeM BbICLUMX MomMMepos. B mpoxyKTax KaTaIMTHYeCKOH NOMMMepH3alluN H30- 
OyTHleHa Ha pasMUHbIMM KaTamM3aTOpaMH YCTaHOBeHO HamMuNe Tu-, TPH-, 
TeTpa- HM MeHTaMepos. 

[IpupeqenHpt kKpaTKHi muTepaTypuHblit 0630p NMoKasbiBaeT, YTO NOMMMEpH- 
3a M3800yTHeHa erKO MpoTeKaeT Hal pasMUHbIMH KaTalMsaTOpaMH MpH 
20—200° c o6pa3s0BaHHeM Ju-, TpH-, TeTpa- uw mMeHTamepos. 

TepMoyuHamuueckne pacueTbl MOKa3bIBal0T, YTO JIA UZ00yTHeHAa BO3MOxKHA 
He TOJIbKO peaks MOJIMMepM3allMH, HO TaKxKe peaklluaA apomaTusalluu 
(CM. eT Aout sel): 

[TponsBeeHHbIt HaMH TepMOAMHAMMUeCKHH aHaslu3 Kak OpyTTO-peakUMH, Tak 


HM OTJCJIbHbIX ee cTaHH, MPHBOAUT K CJI€YIOWJHM OCHOBHbIM BbIBOJaM: 
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1. Bpytro-peakitya 2CyHg<$3H2+C,H,(CHs), (0-, m-, n-) (ta6m. I) 
BO3MOX%KHA (pH P=] arm) c NpakTu4yecKuH NoHo KOHBepcHell n806yTHIeHA 
y2xke IIpH HH3KHX TemnepaTypax (120—130°) c npeumymecTBeHHEIM O6pa3o- 


/BaHHveM M-KCHJIOJIA. 


PaBHoBecne CTaquu WMKIM3alHH M300KTeHa B M3OMepHble (WuC- HU TPaHC-, 
0, M-, M-) JMMeTHMMKIOreKCaHbl MpaKTHYeCKN CMEILeHO BIPaBO He3aBHCHMO 
oT TemMMepaTyph. 

2. Cremenb JuMepusauuu u3s06yTHIeHa Cc MOBbILMeHHeM TemnepaTyppt' 
MNOHMKaerTca. C NOBbIINeEHHeM JaBJICHHA PeaKIMA HECKOJIbKO CMEellaeTCA BIPAaBoO.. 

3. Papuopecupi Bbrxo CMeCH KCHJIOJOB Mp AeruApupoBanuu Uus0MepHbIX. 
(uHc- H TpaHe-, 0-, M-, N-) AMMeTHJIIMMKAOreKCaHOB BO3pacTaeT C MOBDILLIeHHeM 
Temlepatyppl. IIpaktuyeckH NomHad KOHBepCHA MOXeET ObITh LocTurHyTa Mpwi 
T=600° K (npn P=1 atm). ele. 

BosMOxKHOCTh O6pas0BaHuA CMeCH KCHJIONOB U3 us06yTHIeHa OyperT ompe- 
JeNATbCA YCNOBHAMH OCYILECTBJICHHA NocwieqHeH cTawquu mpolecca — crayuu 
Jleruapupopanna. 

Iloppienve LaBJIeHHA BbISbIBACT HEOOXOAMMOCTb MOBBIIIeHHA TeMMepary ppl 
mpotecca. 

COOTHOMeHHE 0-, M-, N-KCHJIOJIOB BbIPaxKaeTCA, COOTBETCTBEHHO: pu 600° K 
f1,20:0,80, npw 700° K 1:1,1: 0,88. 

IIpu ucnoub30BaHHH OKHCHbIX KaTaH3aTOPOB TeMMepaTypa Mpottecca (a- 
*Ke mpH P=1 aTM) JosuoKHa ObITb BbIMe, YTO CBA3AHO C YCJIOBUAMH TecopouHH 
BOwoposa. 

BecbMa 2KeJlaTeJIbHbIM ABJIAeTCA MpoBekeHue Mpollecca Mp MOBbILIeHHbIX 
WaBJICHHAX, TAK KaK MPM 3TOM: a) OOMeruaeTCA cTAaMUA WuMepH3alluu U300yTH- 
JieHa; 6) oOecmeunBaioTca Coulee JVIHTeJIbHbIC WMKJIbl aPOMATH3aLlluH. 

Ha ocHoBaHHu JIuTepaTypHoro MaTepHasla HM MIpHBeeHHbIX BbIWe pacuerT- 
HbIX JI@HHbIX CJIeEyeT OMKUAaTb BO3MOXKHOCTH OCYLICCTBICHHA peakUHH apo- 
MaTH3alHH, MpoOTeKalouleH Hal KaTaslM3aTOpaMH apomaTusauuu. V3pectxo, 
uTO NlOCIeHHe COCTOAT H3 OKHCH XPOMa HJIM OKHCH MOJIHOeHa, BbICAKCHHBIX 
Ha A@KTHBHOH OKHCH aJIIOMHHHS. 

V3yyenuto peak NoJuMepH3aluM UM apOMaTH3allHH Hall KaTasIM3aTOPOM 
MoOs—A1l2O3 u nocBAlleHO HacTosee COOOMIeHHe. 


IKCNePpHMeHTAAbHAA WACThb 


Vi3z06yTuseH 2A mpollecca NomMMepHsaluuM MH apoMaTH3allMH Nosyuasca 
IyTeM MpomycKaHuA U3Z06yTHJOBOTO CMMpTa Hal AKTHBHOM OKHCbIO aJIIOMHHUA 
mpu 350°. Tlomyuaempili npu sTOM u306yTHIeH cOsepxKa CO6cTBeEHHO H306yTH- 
jena 97—99%. 

KatausaTopoM Jia mpolecca calyxKusa MoOs, HanecenHan Ha Al2QOs;. 

ONBITLI NpOBOAWINCb B MpOTOUHOM cucTeMme. 

Kak BHO H3 JlAHHbIX, IPMBeJCHHbIX B TaGJI. 2, C MOBbIMICHHEM TeMIIepaTypbI 
or 120 no 385° yMeHbualoTca BbIXOAbI 2KHAKUX NpoxyKTos. pu 300° B octa- 
TOUHOM frase yxKe MoABJIAeTCA BOZOpoL. KosdpunnenT syuyenpesoMseHuA 2UHI- 
KUX MIpofkyKToB Bospacraer. J[abHeliliee NOBbIeHHe TemMIepaTypHl NO 450° 
IpakTHYeCKH He MeHAET BLIXOLa %XHZKAX MPOMYKTOB, HO Kos*iPMuUMeHT sy4e- 
NpeJIOMJIeCHHA MocseLHUX BOspacTaeT; YBeJIMYMBAeTCA coOepxKaHHe BoZopoya 
B OCTaTOYHOM raze. 

IIpupeqenuple B Ta6. 3 JaHHbIe MO aHasM3y %MAKUX MPOLyKTOB B como- 
CTaBJICHHH C JaHHbIMH, MIpHBeLeHHbIMH B TAO. 2, MOSBOJIAIOT Ipemnonarath, 
uto 20 200° u306yTuseH Ha cMelwaHHBIM KaTaM3aTopom MoQOs/AlzOs nox- 
Bepraerca MOMMMepHsalluH C OOpasoBaHueM AM- HM Tpu-H300yTHIeHA. 

Yoxe B OMbITAX, MPOBeMeHHEIX MIpH HH3KHMX TeMMepaTypax BO (ppaklluu, 
KuMallel Bbiuue 170°, HaGmIoqaeTca MOBbIWeHHe KOs@puUMeHTa JyueNpesoM- 
ylenua. C MOBbIIeHHeM TeMMepaTypbl OMbITa KOSPPHIMeEHT NpeIOMIeHHA TO- 
ppiuaetea. B ompirax, npopeyenHpix mpu 300 u 400°, dpaxunu, kunaune 
COOTBETCTBEHHO Bhuue 170 u 132°, uMerloT BbICOKHe KOIPMPUUHEHTH NPeIOMMeHHA. 
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o eo) o 

Cnektpasbuplii anannu3 (ppakuau, Kunaujed mpn 132—148, Tomy enemy 

B onpiTe npu 400°, noxa3an Hamuuve oKon0 10% omepuHoB u 90 % apOMaTH= 
YeCKHX YIIeBOLOPOAOB, B TOM UNCe OKONO: 25% N-KCMsOUA, 35% m-KCHIONA 


u 30% o-KcHsIONA. 
Tao6suna 2) 
Buuanve TemnepaTypbl Ha BbIXOX WH COCTaB MpOAYKTOB NOJMMepH3salnn 
(o6bemHast ckopoctb 100, P arm) I 
1 
a Lob u reas ero rasa, 06. 9 
BBs Be, 2 Ze0 ‘i 59 CoctaB OTXO,Auero % 
Temnepa- Ou: rs Bs es eae 
° Sais Kas Slee Seem 
Typa, °C ne oF ge & ZOCES 
ges bei oa) ee Be oe SB)! eo.) CO Ha) Onbaet Geilo 
Eae mee Bes Esme a 
120 SHI) 2740 ,0 1,4281 Da ANTE 4 44.) 0,36 — 98,5 _- 
200 72.4 | 1950,0 | 1,4258 9, 50 ads le) 10s item es oe: 
300 26,7 530,0 | 1,4348 4.23 44,2010, 30 | 441974 ee 
350 18.6 197.0 | 41,4415 1:60 | 4,06] 0,10 | 3,0} 93,5 2,4 
385 21.0 35 1, 4880 2.40 | 1,20] 0,20] 8,0 | 89,0 1,6 
400 PO) 37 1.4994 2,00 | 1,55 | 0,40 | 11,0) 84,55 pqc254 
425 el 40 1.5120. | 4.55 1 0.40 44,4 84 70 slaps 
450 21,5 36 1/5220 2,50 | 4,55 | 0,10] 21,5 | 70,05] 6,8 
Ta6nuna 3 
Bpixobl W XapakTepucTHKa @pakWHH, NOJyYeHHbIX NpH Nponycke wsobyTHeHa 
Haj| KaTaJIM3aTOPOM IIpH pasJIMYHOH Temmepatype 
- 1 (2 ry 0 o 
[ipexenst TlpoayKtT, momyuenHpllt mp 120 NpoxyktT, nmonyyenupiit upH 200 
KHMCHHS - ms - Ray i 
«ppe H, 6 Hoe 
eae BLIXOM, Bec. % Nh £99 aes BbIXO], Bec. % rie £90 ce 
42—102 — _ ~ — — ~ — 
72—102 9,25 44428 _ — 12,1 1,41418 —_ — 
102—109 31,20 14,4158 0, 7253 124,4 42,2 1,4481 | 0,7289 | 134,9 
109-115 1,85 41,4182 —- — 12,0 41,4211 = 120,7 
115—120 4,85 41,4198 — 6,6 41,4262 -— = 
120—132 0,55 1, 4330 — — >120—22,8 | 1,4410 os 96,9 
132—170 48,50 41,4343 0, 7682 63,25 = — — — 
> 170 3,00 a = = _— — = = 
Norepu 0,80 _ — — 2,3 
Tpenenst Mpogxykr, nomyuennpilt npn 300? Mpogykt, nosyuennpiit npu 400° 
KHMCHHA 
cpakuuit, > 20 20 6pomHoe 20 2 
WG BbIXOA, BEC. % UG) °20 iene BEIXOA, BEC. %| M7 05) eee 
42102 8,9 1,4080 162,0 
72—102 = = — 69—132° 4, 4325 —: — 
Pea : 19,0 
102—109 26,8 1,4468 | 0,7309 154,7 132 =4n5o Alu meee 39,2 
109115 2914 1,4208 | 0,7357 |  448,0 17,3 - — — 
115—120 7,8 1,4241 — A Gy5'5) 148—170° 
: 19,95 1,5040 = 
ee en 3.4 1,4314 = ~ >170°—48,6 | 41,5461 | — és 
132—110 5,9 i = 108,2 ; 
>170 170—200° 41,4757 _ 62,55 — = = = 
Bile 206° 
7,2 41,5350 
Ilorepu Dell = = Bs 4,5 


YMeHbIICHHe WIM yBeHUeHHe OO beMHOL CkopocTH B mpefentax 50—200, 
B OIbITaX, MpOBeNeHHbIX pu 400°, cKa3biBaerch Ha YMeHbINeHHH BbIXOJLOB 
MPOAYKTOB; B OOJIbIWeH cTeMeHH yBeHYeHHe O6beMHOTI CKOPOCTH CKa3piBaeTca 
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Ha YMCHbINCHUM KosdipuuMeHTa Wyuenpenomsenus. Tak, Hampumep, MPORykKT, 


omyueHHEIH mpu 400° u o6bemHof cKopocru 50, umeer n3v=1,4976, npu 


ObemHOH ckopoctu 100 np=1,4991, a npn 200, coornercrpenno, 1,4770. 
B mponecce npopeyzenusa onpiros Ha MoO,—AI,O,-KaTau3aTopoM HaGJt0- 
alOCb CHH2KCHHE AKTHBHOCTH KaTaJIM3aTOpa BO BpeMeHH B OCOOeHHOCTH IIpH 
emiepatypax 300 u 400°. Bes sHaunTebHOro CHWKeHHA AKTHBHOCTH IIpH 3THX 
emillepaTypaxX KaTaJiusaTop paOoTaeT B TeyeHue 120—180 mun., nocae vero 
KTHBHOCTb €rO HaunHaeT CHMKATECA. PerenepalluA KaTasM3aTOpa MOET ObITb 
CyllecTBJICHa B Clyuae BbITPy3KH efO H3 peaKUHOHHOM TpyOKU, MpoKasIMBaHHeM 
mydesm mpu 450—S500° B revenue 120—180 mun. B aTmocdepe Bo3qyxa WIM 
B CTpye HHepTHOrO rasa Cc AOOaBKO K NOcMeqHeEMY BO3AyxXa Tak, UTOOHI cosep- 
*KAHHE KHCIOPOAa B raze Opblwo Obl OKONO 5% pH Tex m#Ke TemMepatypax. 


TaoOauna 4 


Buananne perenepalwn KaTasM3aTopa Ha ero aKTHBHOCTb (KosMYeCTRO KaTaM3aTopa 60 Ma, 
t — 400°, o6nemnaa cKopocts 100, aanTeabHocTb pa6ouero wHKaa 120 mun.) 


Buxon xuAKER 5 bas CoctaB OTXOmAULErO rasa, 06. % 
HpOAyKToOB a) nae 
HauMeHoBaHne pereHepauHii é 2 a 5S N 
; tae B= ek co Hz | CnHo ae 
MJ/M® rjM$ So Gere 2n aj 
Set nee E 
Es Ess oO 
| CBexuii KaTamu3atop | 37,7 4 A991 A295 | 1 55oheO%A 0a! 10,0584 Toul 2n7 
Ilocne I perenepauuu C2 SOR 1) AeA SPOW OME AE Oi Oeil LPO) IS hall De 
» I » 66,0 |52,3 | 1,4924| 1,90 | 1,20 | 0,50 | 16,30] 79,20] 2,8 
| » Ill » 93,0 | 40,0 | 41,4976) 1,70 -— — — _ — 
» IV » 66,0 | — 4,4905} 1,90 | 0,70 — 116,10] 80,40) 2,80 
» Vv » — — 1,4885 |} 1,70 | 1,00 —- |16,80] 79,20) 3,0 
» VI ) Dt PAS old 2807 TABU bees cle co ee eee 
~ Vit » 61,0 | 51,60] 1,4860| 1,80 | 0,90 | 0,10 | 15,70} 80,70] 2,6 
y Vit » 70.0) 154-60 el 2848-1 ,60 |e | oe BE WEIEL OR 2 
y HOE » 72,7 |55,6 | 1,4840| 1,80 | 1,10 | 0,20 |13,40| 82,40] 2,90 


C Weulbio NOATBEpXKAeCHHA HeEM3MCHHOM AKTMBHOCTH KaTaJu3aTopa pu pere- 
HepalluH Ha OJHOM uM TOH xe MNOPWHH KaTaM3aTOpa ObIIO MpoOBeeHO CBbIWME 
10 WHKIOB apoMaTH3alHH U300yTHIeHa HM TocJel_yrouleH ero pereHepallun. 

Kak BHHO 43 aHHbIX, NPHBeJeHHEIX B TaOJl. 4, AXKTHBHOCTb KaTaJlM3aTopa 
mocyle pereHepalluu He MeHseTCH. 

[Ipomecc Ha pereHepHpOBaHHOM KaTaJlM3aTOpe IIpoTek aeT BNOIHe CTAOHJIbHO. 

[lomyueHHble pe3yJbTaTbI MO3BOAIOT CeaTb C/eWyIoulNe BbIBOJE: 

|. Bnepppre mo0Ka3aHa BO3MOXKHOCTb MOJIMMepH3alluH C MoceLyrouleli apo- 
MaTH3allueh M300yTHIeHa Hal MOJIMOJeCHOBO-aJIIOMHHHEBIM KaTaJIH3aTOpoM. 

2. IIpu Temnepatypax fo 200° Haq MosMOeHOBO-aJIIOMHHMeBIM KaTau3a- 
TOPOM MpoTeKaeT peakUMA ModuMepH3aluHn Cc OOpas0BaHHeM AM, Tpu- u Oosee 
BbICOKUX MomHMepoB. Ilo Mepe MOBBILIeHHA TeMMepaTYypbl HallpaBJIeHHe peak- 
IMM MeHAeTCH, M B KaTaIW3aTe MOABJIAIOTCA APOMATHUECKHE YIIeBOMOPOE. 

3. Bo pakituu, Kunamei npu 132—148°, nomyuenHo npu mponyckaHuu 
W300YTHIeHA Haj, MOJIMOACHOBO-aJIIOMHHHeBLIM KaTasu3aTopom pH 400°, ycra- 
HopjleHo 20 60% mapa- mM MeTa-KCHsONa, HIM OKOO 6 r Ha | M?® rasa. 


MockoscKuit MHCTHTYT TOHKOH XHMMUCCKOM TeXHOJOrHH Ilocrynuao 
um. M. B. JlomoHocosa 3 V 1957 
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Jloxnaagn AkKawemMuu HaykK CGOGE 
1957. Tom 116, Ne 2 } 


XHMHF. 


Axagemux A, B. TOMUMEB, H. C. HAMETKHH u ®. ©. MAYUYC 


HEKOTOPbIE KPEMHHMYFJIEBOJOPObI PAXA JUCHJIAHMETAHA 
MW AWCHJIAHSTAHA 


B page mpembiqyutux coo6uleHHi HaMH ObIIM OMMCaHbI KPeMHMMYyTeBOIO- | 
pOAbI pala JMCHaHMeTaHa MU JMCuaHSTaHa, NOJYYeHHIe Ip B3aMMOeHCTBUM 
MarHulopraHHuecKuxX CoeHHeHH C TreKCaXJIOp-, NeHTaxsOp-, TerpaxJopmpo- 
H3BOJHDIMH JMCHIaHMeTaHa WM C TekcaxsopyucuaHstaHom (*°). Bpia moKa- 
3aHa TakxKe BO3MOXKHOCTb peaKUMH MpHcoeHHeHHA MeHTaXJIOp- HM TeTpaxsiop- 
JIMCHJIaHMeTaHa K HellpeesbHbIM yreBOLOpOLaM, NpHBOAAMaA K OOpasoBaHHlo 
aJIKWJI- HW [MalKMIXMOPMpOWSBOAHEIX UCHaHMeTaHa (’). 

B HacToallem CooOWleHHH OMMCHIBaIOTCA KPeCMHHHYreBOLOpoyb pxAa IH | 
CHJIaHMeTaHa C pa3HbIMH OpraHHYeCKHMH pafMKalaMu, MOJYYeHHbIe MPH B3a- 
MMOfelCTBUM JIMTHMOpraHuuecKHX COeAMHeEHH C OMMCAaHHbIMH Hamu pauHee (*) 
aJIKHJI- HW HaKWIXJIOPpNpOH3BOAHBIMM JIMCHIaHMeTaHa, a Tak2Ke reKCaOKTHJI- 
MpOW3BOUHbIe AMCHaHMeTaHa MW AMCHIaHoTaHa, MOsyYeHHbIe Np B3aHMoOjeH- 
CTBHM MarHuiopraHuyeckux CoeqMHeHHM C reKCaXJIOpAMCHsaHMeTaHOM UH [ek- ' 
CaxJIOPAUCHaHSTaHOM. 

B ta6n. 1 mpuBefeHbl CBOHCTBa NOJYYeHHBIX KPCMHHMYreBOOpOoOB. 


OKcNe€pHMeCHTAAbBHAA YACTH 


l. ITlonyuenone rekcuaTeTpadyTH¥ARUCUNAHMeTAHA. 
K MarHudOpomatuay, MpuroToBmeHHoMy u3 33 r Opomuctoro 3Tusa, 7,3 © Mar- 
Hua B 100 ma supa, npuOaBaanocb 7,3 r rekcusTerpaxjopqucumaHMeraHa. 
PeakUMOHHad CMeCb HarpeBaslacb 2 yuaca Ha BOMAHOM OaHe uM Mocme OTTOHKU 
ocpupa 2 yaca Ha MacuiaHOH Gane npu 125°. Tlomyueno 3,7 r (Burxog 55%) rekenu- 
TeTpasTHsucHaHMetana. T. kum. 125—130°/2mMm. 


Halineno %: C 66,04; 66,03; H 13,28; 13,38 
CisHggSiy. Brruncneno %: C 66,09 liletkea coy 


2.JlonyueHue rekcuanenTaoyTHAAuCuMaHMeTaHa. 
K autuliOytuay, mpuroropmenHomy u3 14 r aurua u 140 r Opomucroro 6yruna 
B 400 ma 2cbupa, MpusuBanocb 35 r rekcusnenTaxsopqucuaHMetaHa. Peakunon- 
Haw CMeCb HarpeBaviacb 10 uvac. Ha BOAAHOM OaHe. Ilocne neperouKu Hal MeTau- 
JIMYeCKUM HaTpHeM, Nomyyeno 30 r (BEIxox 68%) rekcuumenTra6yTHyqucuiaHMe- 
Tana. T. kun. 179—181°/2 wm. 


Hatigzeno %: C 73,85; 78,66; H 13,63; 13,68 
CopHeSig. Beruncneno %: C 73,55 be Ae ei2 


3. lonyuenue rentuanenTa6OyTHIAHCHAAHMeTAHa. 
K autuiOytuay, mpuroropennomy us 14 r auras u 140 r 6pomucroro OyTHuIa 
B 400 Ma supa, mpHiMBanocb 33 r renruimenTraxopaucumauMetana. Peaxunou- 
Hav CMe€Cb HarpeBallacb Ha BOAAHOK OaHe 10 yac. Tlocme neperonKu Ha Merau- 
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JIMUeCKUM HaTpHeM, MoyyeHo 28 r (Bprxoy 64%) renrumnenTabyTHALUCHIaH- 
mMetaHa. T. Kun. 185—188°/2 mm. 


Haligeno %: C 73,87; 73,96; H 13,58; 13,53 
CogHgeSig. BrruncmeHo %: C 73,92; H 13,74 


4.IlonyueHue AurekcuateTpa6ytHAAucuaauMe 
Tana. K antuhOyruny, mpxroropnenHomy u3 3 r autua uv 28 r Opomucroro 
6yruna B 100 Ma supa, NpunHBanocb 7 Tr ZHreKcusTerpaxsopAucusaHMeTaHa. 


Ta6Omuna ft 


Hexoropnie KPe€MHHHyTJ1eBo FOpo Abl AMCHJIAHMeTaHa WH AHCHJIaHSTaAHAa 


MR 


D 
i CoequHenue ®opmysia wee On che ae iy 
2 Hay. | BBIY. 
1| [ekxcunretpastis- C.H; C.Hs 125—130/2 |0,8344/1 ,4605] 92,09] 92,40 
JMCHJaHMeTaH | 
CeHy3SiCH,Si—H 
| 
C2Hs C2Hs 
2| Texcuanenta6ytTu- CyHg CyHy 179—181/2 |0,8334\1 ,4641/146 02/146, 40 
UCHIAaHMeTaH | | 
} } CgHig—SiCHeSi—Cy4Hy 
| CaHy CaHyg 
3) Tenrunnenta6yrua Cay CH, 185—188/2 |0,8391|4 4646/4149, 67/154 ,03 
WucHIaHMeTaH | 
| Biber CMe Geis 
| | 
CaHg CyHy 
4| T[urexcuntetpa6y- CyHy CyHy 199—203/2 |0,8354|1 , 4664/1595, 21/155, 66 
THJIAUCHIaHMe- | 
TaH C,H isSi—CH.2Si—C,Hj3 
| 
CyHo  CaHy 
5| Jurentuntrerpa6by- C4Hg CyHy 121—125/2 |0,8396/1 , 4673]/164, 28/164, 92 
THJILUCHIaHMe- | 
TaH C,Hy,;SiCH,Si—C,Hy5 
| 
CyHy CaHy 
6| TexcaoxtTungucn- CsHiz CgHiz 285—286/3 |0,8408)1 , 4698]248 , 52/248 , 26 
JlaHMeTaH ; 
CgHy,SiCH2SiCgHi7 
| | 
CgHy7 CgHi7 
7| Texcaoxrungucu- Cue Cy 299—301/3 |0,8426]1 ,4703)252, 87/252, 89 
JlaHaTaH | 
CgHy,—-Si—C,H,Si—CgHy7 
| 
CgHiz CgHiz 


PeakuwoHHas cMecb HarpeBasiacb 12 uac. Ha BogAHOM Gane. Ilocne neperoHKu 
Hall MeTaslMUeCKUM HaTpHeM Momy4eno 4,7 r (BHIXOZ 53%) TureKcusrerpaoyTus- 
qucusauMetana. T. kun. 199—203°/2 mm. 
Haiigeno %: C 74,21; 74,23; H 14,04; 13,98 
CogHeaSize Buruncneno %: C 74,27; H 13,76 
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5. Tlonyuenune AurentwuateTpavoyTHAAUCHAAHM Ce 
tana. K aurnii6yruay, npuroropjeHHomy “3 3 Tr auTHaA Hu 28 Fr OpomuctToro 
6ytuna B 100 Ma acbupa, NpumuBanoch 8 Yr AurellTHTeTpaxJIOpAMCHJaHMeTaHa. 
PeakllMoHHad CMeCb HarpeBasiacb 12 vac. Ha BOAAHOH OaHe. Tlocae neperoHkKu 
Hajl MeTaJIJIMYeCKHM HaTpveM mosyyeno 5,4 r (BbIxox 56%) AurenTusTeTpaoyTuaA- 
qucuaumetana. T. kun. 121—125°/2 mm. 


Haiizeuo %: C 75,68; 75,69; H 14,09; 14,16 
Ca,HegSig. Brruncaeno %: C 74,92; El 13579 


6. Tonyuenue rekcaoKTHMRHCudaHMeT AH a. CMech UB 
290 r x-6pomucroro oxTusa u 35,5 r rekcaxsopqucuiauMerana B 150 ma supa 
jo6aBlanacb K 36 r Marnua uv 150 Ma supa. PeaklMoHHaa CMeCb HarpeBalaCcb 
Ha BOAAHOM Gane 3 uaca HW 3aTeM Mocue OTTOHKH ac:pupa 3 Yaca Ha MaCJIAHOH OaHe 


npn 150—160°. Tlonyyeno 40 r (Bprxoq 40,4%) rekcaokTHJMCHJIaHMeTaHa. 
T. Kun. 285—286°/3 mM. 


Hatizeno %: C 78,56; 78,36; H 14,04; 13,98 
CagHypaSin. Beruueneno %: C 78,52; i398 


7. TlonyuenHue rekcaokKTHAAuUuCHAAHSTAH A. CMecb 
u3 290 r H-Opomucroro oxTusa, 36 r rekcaxopqucumaHstana u 150 ma scupa 
oOaBlasacb K 36 r MarHus u 150 Ma acdupa. PeakunonHasd CMeCb HarpeBaslacb > 
Ha BOAAHOH Gave 3 Yaca M 3aTeM NMOCMe OTTOHKH S*pupa elle 3 Yaca Ha MaCJAHOH | 
6aHe npu 150—160°. Ilomyueno 43 r (Bpixom 44,3%) rekcaoKTHIIMCHIaHsTaHa. | 
T. kun. 299—301°/3 um . | 


Hateno %: C 78,63; 78,72; H 14,05; 13,95 
CspHiggSie. Bryuceno %: C 78,65; H 13,99 


Tloctynuao 
30 XI 1956 
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PHSHITECKAA XHMHA 
M. [. KATAHEP 


METOA PACNPEXEJIEHHA Y]EJIbHOH MOBEPXHOCTH 
MO AACOPBUMH FA30B B MOHOMOJIEKYJIAPHOHM OBJIACTH 


(ITpedcmaeaeno axademuxom M. M. JlyOununeim 4 VI 1957) 


CytlectByeT HeCKOJIbKO MeTONOB onpeseseHUA YAeMbHOL MOBepXHOCTH ascop- 
OenToB. HavOonee pacnpocrpaHeHHbIMN SABJIAIOTCA MeTOMbI, OCHOBaHHBIe Ha all- 
cop6unu Tasos. K Hum oTHocsatca mMetogpt Bpynayspa, Ommerra u Tensepa 
(b.9.T.), Tapxunca u FOpa (I. 10.) u Ppsrra. Mocaequuii cnoco6 npumenserca 


‘peAKo; HeJaBHo OplI0 NoKa3ano ('), YTO OH He ABJIAeTCA HE3ABHCHMBIM, a CBAZAH 
'c ypaBuennem 5. 9.T.Meto- 


mb. 9.T. u I. lO. ocnosaupi 
Ha H3MepeHHH MOMMOUeKy- 

JApHOH agcopoOuuu. [losro- 
MY OHH jlaloT HeHaex*KHbIe 
3HAYeCHHA MOBepXHOCTH Is 
TOHKONOPHCTHIX alcopOexH- 
TOB, B UacTHOCTH MHOrHx 
AKTHBHBIX yrvieH. 

Hospi, He3aBHCHMbI OT 
CYULeCTBYIOWIUX MeTO MO- 
%KeT ObITb OCHOBAH Ha H3Me- 
peHuAX B OOaCTH MOHOMO- 
JekK YJIAPHOU ajlcopOuuu. 
Hamu Opa u3MepeHa aJ- 
cop6uua asora mpu 77,4° K 
u p/p, or 1-10°® no 0,5 06- 
pa3llamMu CusluKaresia H OKH- 
cu amomuHua. M3mepenua 
BbINIOJIHeHbI OOBEMHBIM M€- pyc. 1. Msorepmer ascopOumn azora mpu 77,4° K u 
TOJOM. IIpu WaBJIGHHAX HH- japmenuax oT 1-10-* 704-102 mm prt. cr. 1 — cuan- 

xe 1-107? mM pT. cr. paBHo- Karedb, 2 — OKWCb aJIiOMHHHA 

~BecHe OCTHrasocb yYepes 
15 — 25 uac. IIpu onpegeneHuu aBieHuA BHOCUaCb MONpaBKa Ha TepMO- 

MomeKyaspHEit adext (*). Uso0repmpr aycopOluH MpHBeseHbl Ha PHC. I. 

Ilpu Mauwix BeMUMHAaX CTeMeHH NOKpbITHA MOBepXHOCTH 0 Gonbilioe BIMAHHE 

Ha QOpMY HS3OTeEPMbI OKa3sbIBaeT HeOJHOPOAHOCTh MOBEPXHOCTH. Han6ouee 

AKTHBHbI€ MeCTa MOKPbIBalOTCA OObIMHO IIpH HHSKUX 3HaveHHAX p/ps. Upu 0 

MOpALKa HECKOMbKUX MeCATHIX Mosel HeMOKPBITHIMH OCTAIOTCA OTHOCHTEJIDHO 
OAHOPOAHEIe YYAaCTKM MOBepXHOCTH, YTO XapakTepusyerca NpHOJIMSUTesbHbIM 
NOCTOAHCTBOM TeMJIOTHI alcopOunH [CM., HallpHMep, (*)I. MoxkHo TpeXnooxKUTh, 

YTO H3MepeHHA Ha TOM YYACTKE MOHOMOVJICKYJIAPHOU ancop6uun (8 > 0,2—0,3) 
NpHToXub! AIA OnpeseseHuA MOBepXHOCTH. 

B yka3anHol oOnactu © nowyyeHHble HAMM LaHHbIe aye BCerO OMHCbIBaIOT- 
ea ypasuennem M. M. JlyOununa 4 JI. B. Payyutkesuya (’*): 


a= Pexp[— Balle) | (!) 
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rye w, u B — KoHCTaHTbI, XapakTepHble Avia ancopOeuTa, V — YIe@JIbHbIM OObeM 
*KUKOCTH, Mapbl KOTOpoH agcopOupyroresx, u B — KoaddpuluenT addpunnoctu' 


XapaKTepHCTHYCCKHX KPMBBbIX. ( 
YpaBuenue MOxeT ObITh HallMCaHO Take B cmeLyIOWlNeM BUI. 


lga=C—D(Ig®) =c —D(tg®), 


” Ps 


(2) 


roe C = lg (w,/v) u D=0,43BT?/8?. M. M. IlyOunun, E. J. 3apepuna u 
JI. B. Panyumesuy ycranopusmm (°, °), uTo B cmygyae aycopOluu OexH30na Ha 


/ 2 
AKTHBHBIX YIIAX JIMHeHad 3aBucuMoctTh Iga oT lg _ co6momaetca mpu p/ps 
Ss 


ot 10°> —10° no 0,01 — 0,5. 

Usyyenne mpupefenHbix Ha puc. 1, a TakxKe ApyruX ONYOJMKOBaHHbIX ONBIT- 
HbIX JaHHbIX M0 acopOuHH Mp MasbIX O MpHBeNO Hac K BbIBOLY, YTO B ONpee-, 
JieHHOH OO6acTH ypaBHeHuto (2) NOAYMHAIOTCA BCe aCOpOeHTEI, IPH¥YeM OTKJIO- 
HeHHe TOUeK OT MPAMOM JIMHHUM Ip BbICOKMX 3HaveHHAX p/Ps TeM OovIbIle, FEM 
6omee KPYNHOMOPHCTHIM ABAAeTCA alcopOeHT, T. e. YeM GombUe n (cpefqHee 4HC— 


Ta6buuna 1 


Y jesbuad MOBEPXHOCTb ajcopOeHTos, onpereweHHadA Ppa3sJIHUNbIMH 


MeTO amu 
S, mr 
NeNe : S = Mcrou- 
TM. Conse a e) 6 § ri HHK 
0 a $ 2 
° fe} lomi=¢ 
i=} =) as 
1 Koxocosblit yrob | 1550 = 1410 0,0172 (7) 
2 | CuyanKaresb 674 o- 644 0,0247 | aBrop 
3 | Cuanxarentb K 440 430 422 0,0401 (8) 
4 | AwmomocusauKaresb | 240 240 249 0,0463 | (9) 
5 | Okucb aJiloMHHHa 155 158 146 0,0281 | aprop 
6 | Caxa rpadbou 80,4 | 88,7 83,1 ; 0,0160 (10) 
7 | Kocravnot yroup 28,9 | 26,4 PAS 3). || (O OPASIT/ (7) 
8 | CepsoKucnpii 6a- 
putt Qe 9,65 9,6 | 0,0169 @4) | 


JO COeEB, KOTOPOe MOET alcopOupoBaTbes Ha CTeHKax Mop). B cmyyae TOHKO-. 
MOPHCTbIX AKTHBHBIX yrvieli Cc N=~1 BenwunHAa W,/V paBHa OObemy Ta3a, acop6u- 
POBaHHOrO B MOHOMOJI€KYJIAPHOM CIOe, Amn. B 3TOM Cuyyae ONbITHBIe TOUKH | 
JO*KAaTCA B KOOPAMHATaX ypaBHeHHA (2) Ha IIPAMYIO, MepeceKaloly!o OCb OPE » 
HaT B ToUKe K c opyfuHaToh C = lgam. | 

Ha ocHoBaHHu u3N02%KeHHOTO MOXKET ObITb BbICKa3aHO MpelNomoOmKenHne, UTO: 
jWia suoOoro afcopOeHTa SKCTpanomHpoBaHHe MpAMOWMHeHHOrTO yuacTKa H30- 
TePMbI B YKa3aHHbIX KOOPAMHAaTaXx K ocH opsuHaT (p/p, = 1) NpuBosHT K 3Ha- 
YCHHIO Gm. ITO COOTBETCTBYET MpeLMoNO*Kenuio, uo ypaBHenue (2) onucpiBaeT 
alcopOHHIO NepBOro COA MOeKYJI, a OTKMOHEHUA Mp BbICOKUX P/Ps BbISLIBA- 
IOTCA alcopOuneH BO BTOPOM M HMOCMeMYIOUUX COAX. 

ClemaHHoe MpeAMONOKeHHe MOMHOCTHIO NOATBEPAMOCb HAaIHMM OMbITHbIMK 
AaHHbIMH WM WaHHbIMM ApPyrux uccesoBaTesel NO alcopOuMu as0Ta Ip HUSKUX 
qaBlenuax. Ha puc. 2 mpHBeseHbl H30TepMbI axcopOuuu a30Ta npu 77—78° K 
Ha BOCbMH Pa3JIMYHbIX alcopOeHTax, HMerowlUX MoBepxHoctTb or 10 yo 1500 m2/r. 
Bce u30TepMbl MMeIoT IpAMOJIMHeMiHBI YUacTOK B KOOphunaTax ypaBHeHua (2) 
mpH 3Hayenuax p/p, or 10-4 — 10-8 no 0,01 — 0,02, tr. e. npn 0 or 0,3—0,5 
Ho 0,75—0,9. CieqopatenbHo, MOXKHO CUHTaTb, UTO 3aMeTHOe 3anOmMHeHHe BTO- 
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oro HM NMoCeLYIOMMX COeB HaYHHAeTCA MpH 3anoHeHHU TMepBoro CJIOA Ha 
5—90%. . 

CpaBHeHue 3Ha4ueHHH YyJleIbHOH MOBePXHOCTH, MOJIYYeHHbIX pa3JIM4HbIMH 
MeTollaMu, JaHo B Ta6l. 1. UccneqoBatenu, npousBo_quBulnMe usMepeHuA WA 
KOKOCOBOrO yruis (*), OMpekemHIM ero MOBepXHOCTb u3 ypaBHenua JlsHrMiopa, 
Tak Kak Meton B.9.T. oka3auca He- 
IIpHMeHHMBIM. IlonyueHHoe UMM 3Ha- 
‘ueHve paBHo 1744 m*/r. Bonee mpa- 
BUJIbHbIe pes ybTaTHl Jaer Metog (7%), 


| a 6 
“Puc. 2. Usorepmpi agcop6unu asora px 77—78° K B koopyuuatax ypaBHenua M. M. Jl y6Oununa 


-u JI. B. PagyuxKesnya. Ludppt Ha KpHBbIX COOTBETCTBYIOT HOMepaM OOpa3liop B Tab. 1: a — 
oOpasubl 1—4, 6 — c6pasubi 5—8 


OCHOBaHHbIi Ha HCHOb30BaHHH MOHOrO ypaBHeHua 6.9.7. u cBa3aHublit 
€ JOBOMbHO CJIOXKHbIMH pacueramu. OnpesemeHue M0 STOMY MeTO,Y Maso 3Have- 
Praini=1620.C (187. uw dy, = 356,nem7/r, 7. e.. S. = 1000 w7/r. B ocranbunx 
cmyyaax 3Hauenua S onpesemenbl OObIYHBIM MYTeEM H B3ATbI U3 COOTBETCTBYIO- 
Ulux paOoT 6e3 u3MeHeHHH. 

Kak Buguo us Ta6n. 1, pacxomwkeHHa M@eKTY BeMMIHHAMH, NOJYYeHHbIMU 
Metojom B.9.T. u mpelaracmbim cmocoGom, cocTaBIAIoT B cpesfHem +4%, 
nocruraa 9% jai KOKOCOBOrO yr, HMelolero OUeHb TOHKHe Hopi. IIpeumy- 
UIeCTBOM IpeliaraemMoro MeTOa ABJIACTCA BO3MOXKHOCTh HaeKHOrO oOlpesese- 
HHA MOBePXHOCTH sOObIX acop6eHTOR, BKJIOUad MH TOHKONOPHCTHe aKTHBHbIC 
yrau. Kpome Toro, MeTroq, OCHOBaHHBIM Ha H3MepeHHU afcopOlUnMH Mp HU3KUX 
[aBeCHHAX, YROOeH AIA ONPeeeHHA MaJIbIX BeMHUMH MOBepXHOCTH HeNopH- 
CTbIX BelllecTB. Ja oNpewemeHHA NOBepXHOCTH AOCTATOUHO U3MePHTb ajcop6- 
unio B 2 — 3 toukax npu p/p, = 10°* — 10? (p = 0,1 — 10 mm. pr. cr. ana 
agora mpu 77,4° K). 

YpapHenne (2) mpHHHMaeT cyleLyIOWMi BU. 


ig = — D(ige-). (3) 


TpeqcraBienue u30TepM AIA pasMUHbIX afcopOeHTOB B aOCO/IOTHBIX KOOpAN- 
HaTaX CBOJMTCH K 9KBUAUCTaHTHOMY CMelLeHHIO H30TepM JO CoBlayeHua TOueK K 
€ TOUKOM, COOTBETCTBYIOLeH OObeEMY MOHOMOJIeKYJIAPHOFO CIOA, alcopOupoBaH- 
“Oro eLHHHUeli nopepxuocru (10,2 pmon/m? qua agora mpu 77,4° K). 
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Kak cnegyer 13 Ta6a. 1 (3Hauenua D) u u3 puc. 2, a6comorHble H30TepMbIf 
alcopOlun a30Ta Ha pasMUHbIX alcopOeHTaX B MOHOMOJIeKYJAPHOH OOnacTHy 
3aMeTHO pacxo,sTcA MexkAy coOoli, uro cBugeTemberByer (**) O BOSMYLalouleM| 
BIMAHMH cyxKeHun mop. Kosdduivent D, onpeyeneHHbili NpHOMMSHTebHO M3) 
W30TepM acopOlun a30Ta Ha MOpolwKOOOpasHoM KBaplle HM KPYMHONOpHCTOMy 
cuuKarene (1%), papen 0,04. Oro xopoulo cormacyeTcH cO 3HaveHHeM WIA) 
KPYHHONOpucTHIX acop6entos 3 u 4 B Tabu. 1. CreqoBaTenbHO, aOcouoTHaA 
u30TepMa afcop6unu asora mpu 77,4° K Ha KpyMHOMOpHCTHIX akcopOeHTax xXa-} 
pakTepHayeTcsa B paccMaTpuBaemoli OOlacTH BeHUNHON D, paBuolt 0,040—0,045.} 

Takum o6pa30m ucnob3oBaHHe ypaBHeHua M. M. Jly6ununa u JI. B. Pa-} 
MYWKeBHYa, XOPOMIO OMMCbIBaIOWerO MOHOMONeKYJIAPHYIO acopOuuio a3ora} 
Ha pa3sIMUHbIX alcopOeuTtax npn O = 0,4 — 0,8, mpuBoquT K HOBOMy MeTosyt 
onpeleneHHuA yJeIbHOH MOBepXHOCTH alCOopOeHTOB. | 


Bcecoro3Hblli HaywHO-HCCeEOBAaTeIbCKHH Iloctynusio 
HHCTHTYT KHCHOPOLHOrO MaLlIMHOCTpoeHHA 2 IW 1W9a7 
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PHSHYECKAT XHMHA 


li. C. WAHTAPOBHY 


KWMHETHKA, PACHAJIA AHASOMETAHA B CTPYE A30TA 
(ITpedcmaeaexo axademuxom B. H. Kondpamoesoim 6 IV 1957) 


MeruuieHoBbitt pagquKa CHe npuuumaer yuacTue B pale XMMHUeCKUX Mpe- 
BPallleHHH, MOSTOMY H3y4eHHe ero peakIHH C MOJIEKYJAMH pa3JIMUHbIX BeLLeCTB 
(He, Oz, CHa....) mpeqcraBiaer Lad XMMMYeCKOM KMHETHKH 3HaUNTeJIbHbIH 
| muTepec. OyHako, Tak KaK MeTHJICH CaM ABJIAeTCA MPOAYKTOM pacmaya, BoO3- 
| HHKJIa HEOOXOJMMOCTh H3YYCHHA KHMHETHKH pa3JIOXKCHUA TaKUX BEILeCTB, KOTO- 
pple MOryT ObiITb HCTOUHHKOM pafuKasia CHz. Yuntpipaa, uTO MeTueH OOHapy- 
*KUBAeT Pa3/IMYHOe BPCMA XKH3HH B 3aBHCHMOCTH OT YyCJIOBMM ero Nosyuenna 
HM MIpHpOsbl OKpyxarouleH cpempi (1), MbI COWIH, YTO MeTOA TeNOBOrO pacnafa 
Ma30MeTaHa B Cpefle HHEPTHOrO Fa3a NO3BO/IHT NoWyuuTb CHe B ero HOpMaiJib- 
HOM COCTOAHHH H W3Y4HTb eFO PeaKIHOHHYIO CMOCOOHOCTH. 

B muTepaType H3BeCTHO HECKOJIbKO paOoT, B KOTOPbIX H3JaraloTCA pesyuJIb- 
TaTbI KAYeCTBCHHbIX HaOJIOACHHH peakUuN pacnaya Wuasomerana (?,°). Aproppi 
IIPHBOLAT HEKOTOPbIe JOBOLbI B MOIb3Y MOHOMOJIEKYJIAPHOTO Me€XaHN3Ma Tep- 
BuuHOrO aKkTa: CHeNe—-CHe-+Ne. IIpamoe JoKasaTembcTBo o6pa30BaHua CHe 
Kak NepBHYHOrO MpoxyKTa pa3smoweHuA CH2Ne Opiio ZaHo MeTOZOM 3epKaui (*). 


MeTORMUKa uo pesylbTaT wh 


Jiva30MetaH, MOJIYYeHHbIM pa3JIO¥KCHHEM HHTPO3OMETHJIMOUEBHHDI B IeJIOU- 
HOH cpele, pacTBOpAJICA B XOJIOMHOM AMOyTHIpTalaTe, M3 KOTOporo 3aTeM 
cTpyel aOcouoTHOrO YHCTOrO a30Ta MepeBosuJicd B pecuBep. Takum ciloco6om 
KOHUeHTpaunio CHeNe B rase MOXHO ObIIO MeHATD. 

B mpeqBapuTedbHbIX ONbITaxX ObIIO YCTaHOBJeHO, YTO HaOOLaTb MeWeH- 
HbIM (HeB3PbIBHOH) paca WHa30MeTaHa MPH BbICOKMX TeMMepaTypaxX MOXKHO 
TOJibKO B Cpeyle HHepTHOroO rasa. [Ipu 9TOM OKa3aJOCb, 4TO, ecIN pasOaBseHHe 
TOCTaTOUHO BeIHKO, TO pH COOTBeTCTBYIOWIMX B3HaveHHAX [f° HW o 9STHJICH 
ABJIACTCA CMHCTBEHHDIM (Kpome Ne) NpOAYKTOM MOJIHOrO pachafa THasomMeTana. 
HenpopearupopaBliuli WHa30MeTaH MOxKeT ObITb BbIAeeH HIM HH3KOTeMMepa- 
TYPHOM pasroHKOl C MOCJIeLYIOUIMM MOJIHbIM Pa3JIOXeHHEM B CTpye a3o0Ta WJM 
NOTIOWLeHHeM OeH3OHHOH KUCJIOTOH HM aHaJIH30M ra3z0Boro OCTAaTKa. 

B ra6a1. 1 npupesenbl pesyJbTaTE! HaOwOyeHHH pacnagqa CH2Ne B crpye 
asota. B rpadbe 3 qaHo KouMuecTBO CeHa, BbIqeueHHOrO H3 OTXOJAMINX peak- 
IIMOHHBIX Ta30B, B rpacdbe 5 — KOJIMYECTBO STHIeHa, NOJYYeHHOTO pH pa3Jio- 
*KCHHH HempopearupoBaBluero uasomeTaHa. CYyMMa 9THX BeJIMYHH JaeT 
coyepxanne CH2Ne B ucxogHOli cMecH, a UX OTHOWMeHHe — riyOuHy paciaya. 
B nocseqHeli rpade TAG MUbI AaHbI SHAYEHHA KOHCTAHT, PaCCUHTAHHbIe 10 3aKOHY 
Ia peakuui mepporo mopsyKa. V3 Bcex MaHHbIxX CJleLyeT, YTO MeJVICHHBIH 
pacmag va3somMeTaHa lIpoTeKaeT N10 ypaBHEeHHI0: 


(1) 
CoHg 
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f 
CreqoBaTeJIbHO, AJA 3TOU peak B CTalHMOHApHbIX YCJIOBHAX JOJI2KHA 


ObITb ClpaBeJIMBa 3aBHCHMOCTb 


re x (MM) — KoulyyecTBo pactapmeroca CH2Ne. Ha puc. | mpupemenbr pe- 
3yJIbTaTbI pacueTa KMHeTHKH pactiaya AHasoMeTaHa M0 3aKOHYy peakUMM Tep- 


Puc. 1. Kunetuxka pacxofa CH,N2 B 
cTalMoHapHbIx yCIOBUAX B cpeze Nog 


SS eS 


a 


TeMnepaTypHadx 3ABHCHMOCTbCKOPOCTH 
pacnaga 


B peaxitun pacnaga CH,N, MomxHO MpemnoularaTb CyllecCTBOBAaHHe BTOpH4- 
HbIX peaklnit CH, c HCXOAHOH MOJIEKYJIOH QuasomeTaHa. 


CHe - CH.N2—> CoH, + No. 


BssaTo rago- 
BOH cMecH, J 
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Bpema KOH- 
TaKTa oO, CeK. 


Pacnag, CH,N, B ctpye Ng-P = 20 mm, ¢ = 384° 


HempopearHupo- 
Babul. CH,Ne 


C2.H, = CH2N2 
cm’ cm? 


93,56 
18,28 

6,78 
14,40 
35,16 
23,82 

9°66 
27,54 
12,80 


Did 30 WU cek 


f 
By A ea es, (1) 


Boro NopsyKka C yueTOM TeopeTHYeCKOrO, 
cootHomenua (1). Xopomee copnayenue, 
KCI€PHMCHTaJIbHBIX TOUeK C pacueTHOH 
> puBol MOATBep»xKaeT MeXAaHH3M pacnaya 
Kya30MeTaHa HM COOTHOIeHHe MOJyYeHHbIX 
Tponyxtos. IIpu Oouee BbICOKHX KOHIEH-| 
paluax Jua3soMeTaHa B Ta3s0BOH CMeCH 
T CH,N.+N.) pacuer copnafaeT C OMNbITOM 
TOJIbKO [JIA HavaJIbHOH cTaMM pa3vJlox*Ke- 
HHA, HE OCJIOMKHEHHOM BTOPHUHBIMH peak- 
IMAM. 


LM a St Ouee-T ayia y 
) 


(I) 


Ta6nauna 1 


Hatizeno gs 
z ms o., 
mpopearupo- | | , BSS aL 
Babul. CH,Nz | && oF Pacnaz, 1D ue Sho 
cel |» [| be 
GH, = CHiNa | 2° | So gs 
ot or" | 883 | BS EF 
3,30,1 6,,60)|-A,06.1,0821 2/15 67 59h) OOS ihle2e 27, 
20,06 | 40,12] 1,44 |0,288]68,70|0,090 | 2,23 
15904 15280") OF o29 107104172530) 0 O29 |= 2562 
3,05] 6,10} 4,00 |0,200! 29, 75'|'0; 144 12,53 
3,72} 7,44] 1,20 |0,240)17,46)0,198 | 2,40 
26,32) 52,65| 1,62 |0,324|68,86|0,101 | 2,20 
12,50} 25,00} 0,77 | 0,154) 72,1410,043 | 2,55 
19,23 | 38,46] 1,40 |0,220)58,27)0,092 | 2,30 
15,60} 31,20} 1,00 | 0,200] 70,90}0,057 }- 2,50 


OnHako pesyJIbTaTbl KHHETHYCCKHX uccleqOBaHHH UW OCOOeCHHO OYeHb UeTKHe 


ONbITbI C 3epKaaMH Te MOKa3bIBaIOT, YTO 9TA peaKIMA CBA3aHa C OOV/IbIOM 


9Heprve aKTHBAUMH WIM, BEPOATHO, C OOJIbIIMMM CTepH4eCKUMH MpenATCTBHA- 
MH. M3 HaliMXxX ONbITOB cleyeT, YTO OTHOCHTeJIbHO HeEOOJIbIUIOe NOBBILWeHHe TEM- | 
MepaTypbl pasmowkenua CH,N. (B HHTepBase Wo 500°) pesko cHMxKaeT BpeMaA 
yWavleHHA CTAHAapTHOrO 3epKasla TeYpa, YTO MOXKHO OOSACHHTS TOJIbKO OUCHb 
MaJIOH BepOATHOCTbIO peakuuu (II) B o6macTH Temneparyp go 500°. Buixoy 
STHJICHA ABJIACTCA, TAKUM OOPA30M, Pe3YJIbTATOM TOJIbKO PEKOMOHHALMH MeTHUIe- 
HOBbIX pauKaJIOB KaK NepBHYHOTO MpOykKTa pacnaya Auasomeraua. M3 3aBu- 
cumocTu lg K (1/7) mer Haxogum E = 31750 kaa. Tlomuoe Beripaxkeune JIA KOH- 
CTaHTbI TeMOBOrO pacnaga CH,N, 6ynerT uMeTb BUI: 
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__ 31750 


K = 010%— 27, (2) 


alijeHHaa BeJMyyHa E OTHOCHTCA K Mpoleccy mepepacnpesenenua cBaseli 


H oe 
MOJIEKyJIe Ha3soMeTaHa wos Ie BeWylleMy K OOpa30BaHHIO JByX HOBBbIX 


actu: CHe+Ne. Benuunna mpeyeKcnoHeHuMaibHoro Kosdbuluerta B BBI- 
axKeHun Jia K KaxKeTCaA BHOJIHe Ppa3syMHOM, ecJIM COMOCTAaBUTb ce Cc BbIpa- 
€HHAM JIA KOHCTAaHTHI pacnaya 3akucu 

30Ta, re OOpasyrioTca CXOJHbIe M0 CBO- 

Hi WpHpoye MpoxyKTh pa3ssox*KeHua. 


MexaHU3M pacnaja- ie 
MuasometTauHa B cTpye ei ae 
y ‘ 
a3oTa mS 
IIpu usyaenuu TemnepatypHolt 3aBH- 0 oe 
CMMOCTH CKOpocTH pacnaya ycTaHoBue- Y7T— 


HO, 4YTO XOX JOrapHdMuyecKOH IpsAmMon 

(puc. 2) mpu t>500° Meusercs, Npuyem, Puc. 2. Temnepatypuas 3aBHcuMocTb CKO- 
JKaK OKa3asl0Cb, MCHACTCA H COCTaB Mpo- _—~POCTH pacmiata CH2Nz B crpye asora 
AyKToB pacnafa. Hapsagy c riaBHbIM 

MpOLYKTOM peak, ITHIeCHOM, MOABJIACTCA 9TAH, AaleTHJIEH HU B HeOOJIDILIOM 
komnuecrBe (1,0—1,5%) OyraH Hu nmponuieH. PeakunoHHad TpyOKa MOKppI- 
BaeTCA CJIOeCM VIIA. 

Vi3meHenne yrviepoJopoquHoro cocTaBa Mpu 
H3Me€HeCHHH TeMMepaTypbl pacnaga CH,N, mpu- 
BefeHo Ha pwc. 3. IlyHkTupHoH KpHBOH moKa- 
3aHO kosIMueCcTBO COz, NoJlyueHHOe BbI-KMTAa- 
HHeM YIrJInx, OCeBUIerO Ha CTe€HKaX PeaKILHOH- 
HOM TPyOKH. OTOT pesyJbTAaT, NOJYYeCHHbIM Macc- 
CMe€KTpOCKOMMYeCKHM HM XHMHUCCKHM aHaJIM3aMi, 
yaeT MocTaTOuHO OCHOBaHHH CUYHTaTb, 4TO 
MeXaHH3M TemMJOBOrTO pacnaya WuasomeTaHa B 
YCJIOBUAX HalllHX OMbITOB CKJlaflbIBaeTCA U3 
culeytyioulero pala mpeppalenun: 


50 


& 


S 


S 


buz0G 2ax0b (emi na 112cm5 CA, N,)—> 
NS 
S 


S 


450 500 550 bU0 °C 
1, CHyNo— CHya+Ne. 2. CHe + CH, CHa. 


Puc. 3. Bpixoq mpoxyKtTos 3, CH, + CH2N2 > CoHa+ {Ne 
pacnaga CH,N2 B 3aBHcHMo- 4. CH, + CH,— CHs + CH 
CTH OT TemnepaTypbl. Copn,= li y 

=2,62% CoH_ CeHe (C + H) 


Ce CH, o- CH2N2—> oe a. 1 +e No 
CoH, CaHe (C + H) 


De C3He¢ + H— C,H; -l- Ho. 6. C3H; —- C3Hs; >. CgH jo. te CHa +. CoH, => C3Heg. 


OueBHHO, YTO MepBbIe ABE peaklWN MpelcTaBAIOT OCHOBHOH cnoco6 pacnaza 
WMa3OMeTaHa, pealu3ylollulica Mp BCeX YCJIOBHAX. OTOT MYTb peakilaH Mpu 
t<450° B cpelle HHEPTHOrO 1a3a ABJIAeCTCA CMHCTBCHHDIM, UTO MO2KHO, MO-BHAH- 
MOMY, CUHTAaTb BriowHe MoKasanHbmM. IIpu t>500° noaBAaeTCH BO3MO2KHOCTb 
3TOPHUHLIX peakUMii MeTUseHOBOrO pasuKana. Ws Hux 3HayeHHe peak” 
5, 6, 7 HeBemHKO. OOulMH MaKCHMaJIbHbIM BbIXOL BbICIUHX YIvICBOLOPOAOB 
DCs-+C:) mpespruaer 1,5%. 

Oco6pili uHTepec mpedcraBiaeT MexaHH3M OOpa30BaHHA 9TaHa. Sicuo, oJ- 
laKO, UTO ero NOABJEHHe B MposyKTax pacMajla MOxeT OBITh OObACHEHO TOJbKO 
IBYMA CHOCOOaMH: WIM peakWeli THCMpONOPIMOHUPOBaHUA METHJICHOBBIX Pau - 
‘aJlOB (4) HIM UX B3aMMOpelicTBHeM C HCXOAHOM MoeKys0H MHazomerana (4’). 


TAH, rv. 116, Ne 2 Dai 


Jlath yOenuTeNbHbIe JOKa3aTeJIbCTBa B MOJIb3y HCKMIOUMTeIbHOTO BbIOOpa on: 
HOli H3 HX HIM OJIN B UX COBMeCTHOM y4acTHH — HeEBO3MOAHO. CoBpepileHHe 
aHaJIOPHUHbIe YCIOBHA CKJabIBalOTCA WM B peaKIHH pacnafa KeTrena. TakuN 
oOpa3om, H3 TeMnepaTypHOM 3aBHCMMOCTH BbIXOJa 9TaHa (pH f>900°) B pac: 
Mage fua3oMeTaHa UWJIM KeTeHa He YaeTCH YCTaHOBHTb BeJIMYHHY IHePrHk 
AKTHBAaLMH JIA PeaKUMH AHCMpONOPpUMOHHPOBaHHA MeTHJICHOBHIX PaNKaJIOB. 
V3 xova KpuBbIx HakoneHua CoH, u Cetls (puc. 3) MOKHO JIMUWIb MpesnolaraTb 
YTO 9Ta ReIMYHHA JOMKHAa ObITb NopsgKa 18—20 xxaw. 


VUnctutyT dusuueckol XUMHH Tloctynus0 
AxkayjemuH HaykK CCCP J 2 Iv 1957 
te “a WUTHPOBAHHASA JIATEPATYPA 


¥ 1G. Pearson, R. Parcell,'G. Saigh, J. Am: Chem, Soc:719387 408 
2 E. W.R. Steacite, J: Phys: Chem, 935,) 12493 3(1931)2) 2 3R Ga Wee Nvom diem 
F. W. Kitkbride, J. Chem. Soc., 1938, 119. *£F Rice, A. Glaseb rooms 
J. Am. Chem. Soc., 56, 2381 (1934). 


258 


Joxnayp Akawemuu nayrx CCCP 
1957. Tom 116, Ns 2 


TFEOXHMHA 
O. 8, IWMUIKHHA 


XJIOPH],HO-HATPHH-KAJIBILMEBbIE BOJbI B YUETBEPTHUHbIX 
OTJIOQKEHUSX YEPHOFO MOPA 


(ITpedcmaeaexo axadexuxcm H. M. Cmpaxceoim 25 VI 1957) 


OyHOH u3 3afau, CTOABIUHMX Mepex askcnequuneli Vucturyra oKeaHosornu 

H CCCP Bp Uepnom mepe sierom 1956 r., aBAaIocb MOmyueHue u UCcceOBaHUe 

MJIOBbIX BO 3 JJIMHHbIX MOHOJIMTOB ocaqkoB. KojOHKM JOHHBIX OTO*KeHH 

AuHOH cBblue 10 M OblvIM B3ATbI Ha pa3HbIX TIyOuHax MOpIwHeBOH TpyOKow 
cucTtembl KyfuHosa c Oopta 9kcnesquuMonHoro cyfqHa «Akafemuk BaBuosB». 

Ilo QMHe KOJIOHOK ObIJIH BbIJeJICHbI CIOH OCALKOB, H3 KOTOPbIX MON WaBuJe- 
Huem fo 400 kr/cm? oTxKaTbI HOBbIe BOAbI. Meroybl NoyseHHA HM XHMHYeECKOrO 
MCCICOBaHHA WIOBbIX BOX Obl ONMCaHbi paHee ('). IIpu uccneqoBanun xu- 
MHYeCKOrO COCTaBa HJIOBbIX BO], OblIO OGHAPy2KeHO, YTO NOMMMO NOHM2KeHUA 
c riyOuHOH ux OOLeH MuHepausaluH (BNepBbIe OTMeyeHHOH C. B. Bpyepuyem 
(*) no najleHuio COepxKaHuA B HUX XJIOP-HOHA) MPOUCXOAMT H3MECHEHHE KOHILEHT- 
palluu Apyrux OCHOBHbIX KOMNOHEHTOB COJIeBOrO COCTaBa BOJbI, B pesyJIbTaTe 
wero OOpasyioTCA BOJbI, NO THNY OTMMUHbIe OT MopcKoH. B ocaqkax Uepnoro 
MOpPA, KpoMe GeccyJIb*PaTHbIX BO XJIOPHAHO-WleOUHOTO THMa, aHaJIOPHUHBIX 
ONUCaHHbIM paHee HJOBbIM BOamM OxotTcKoro mops (°), 6bIJIH BCTPe¥eHBI BOB 
XJIOPHHO-HaTpu-KasibuueBble. TlocreneHHoe c rayONHOH TO KOJOHKe mpe- 
BpauleHve BOJ| MOpCKOrO THMa, T. €. XJIOPHHO-HATPHIi-MarHHeBbIxX, B BOJDI 
XJIOPHHO-HaTPHU-KaJIbUMeBLIe Yaslocb MpocviequTb B pAe HCCeLOBaHHbIX 
KOJIOHOK, B3ATbIX KaK Ha HeOOJIbINHX PIyONHAaX, Tak VW B WeHTPambHOH uacTH 
Mopa. OcoGeHHO OTYETMHBO M3Me€HeHHe XapakTepa HJIOBOH BOb Mpocexu- 
BaeTCA B KOJIOHKEe, B3ATOH Ha TpaBep3e r. ATH Ha rayOuuHe 215 m. Ocaaku 
ITOH KOJIOHKH CBepxy Jo ropu30HTa €0 cm MpefcTaBAAtoT Cobo cOBpeMeHHBIe 
WIMHHCTbIe HIbI Ceporo UBeTa C H3BECTKOBbIMH MpoOcJIOAMH MoWHOcTbIO 1—2 mm 
A OOJIbIUMM KOJIMYECTBOM paCCeAHHBIX OGOJIOMKOB pakOBHH. C TropH30HTa 
30 CM H HMXKE JO KOHILAa KOJIOHKH 3aJ1eraloT HOBOCBKCHHCKHE MJIOTHBIE TJIMHN- 
ThIe WJIbI Ceporo WBeTa, C YacTO BCTPeyalOWlMMNCA OOOMKaMHK pakoBHH Dreis- 
sensia H KPYMHbIMH BKJIIO“CHHAMM ruApOTpOHMTa, OOpasyroulero HEMpaBHJIb- 
JOU (POpMbI KOMKH HM Mpocso“*. BBepxy KOMOHKH B coe 20—30 cM cofepxma- 
ime Opranuyeckoro yruepoga 1,73%, HuxKe MO BCeli KOMOHKE OT 0,45 70 0,57%. 
Somep2kaHve KapOounaTosp (CO,) B Bepxnem coe 5,18%, Huxe — or 7,21 
io 8,20%. MexanuueckHi aHamH3 MoKa3aJl, 4TO CcOsepxKaHHe NesMTOBOH 
bpakiluu B OcaqKax us cox 20—30 cm 75,04%, us cnoa 650—660 cm 
75.88%. B ocaqKkax WMpoKO pacnpocTpaHeH TMpuHT B Buse CKONNeHUA 
feKUX WapHKOB. Mnopple BOAbI 43 OCALKOB STOM KOJIOHKH ObIJIM OTKATHI U3 CEM 
oeB. PesymbTaTbl UCCIeELOBaHNA HX COIeEBOTO COCTaBa IIpHBexeHb! B Tab. 1**.- 

V3 raéa. | BuqHo, YTO BCe H3MCHEHHA COeBOrO COCTAaBa BOAHI C ryOUHOH M0 
‘OIOHKe, KaK H BO BCeX HCCJIENOBaHHbIX HJIOBbIX Bofax Uepnoro mops, mpoucxo- 
[AT Ha CbOHe Malena KOHMWeHTPauHH xOpa u OOWeH MHHepatusauun. Ec BCE 
0O—30 cm comepxanue xsopa Opiio 11,65°/,,, TO B HMKHeEM CJI0e OHO JOXOLUT 


* Crpaturpacbus ocaykop yctaHopsena H. M. Crpaxossm uT. tO. Bytysosoit. 
** Tlanuble no coflepKannlo Kap6ouaTow M OpraHHyeckoro yrueposa NOy4eHb! us oTAeNa 
paBHuTembHOH aMTonoruN MucTHTyTa reomoruyueckux HayK AH CCCP. 
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pH 
7,4 


8,0 


Lear 
3421 


Ta6Onnna 1 


Mg” 


52,7 


17,2 | 57,3 | 363,4 


doy 4l 


SN OD OD SH 


NH,’ 
1,7 


0,5 


K’ 


Na’ 


Lan 
342,1| 266,0] 5,6 


364,0| 281,5| 6,9 


Alk 
4,8 


Conep2kaHue B HJOBbIX BOZax (B MI-3KB/KT) 
a7 


SO," 


oily 
319,0| 19,9 


328 ,3| 30,4 


Br’ 
0,5 


0,5 


© 
Opr. Beli. 
1,73 
0,48 


Coyepx. B ocayqKax 
(B % Ha a6c. cyx. Bec) 


CO, 
Kap6oH 
5,18 
8,20 


VisMen@uve no BepTHKanM comeBoro cocTaBa HOBO BOAbI H3 OCaKKOB KOMOHKH, B3ATOH B UepHom Mope, Ha ruryOune 215 M 
OnucauHe ocayka 
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no 8,79°/,). CyMMapHad KOHIeHTpa- 
lua NoHusHacb c 21,2 r/kr go 14,5 
r/Kr. II]pomecc BoccTaHOBJICHHA CYyJIb- 
(paTOB MIpHBe K Pe3KOMY MOHHKe- 
HHIO C TviyOMHOM UX KOHWeHTpallun, 
oTHoweHHe SO” ,/Cl’ B Boqax H3 HYXK- 
HUX C0eB NOHM3HOch Wo 0,007—: 
0,009 no cpapHenuio c 0,125 B Bepx- 
Hem coe (20—30 cm). XapaKxTepHou 
OCOGECHHOCTbIO ONHCbIBAeMbIX HJIOBbIX 
BOL ABIAeTCH TO, YTO OObIUHO Ha- 
61oqaeMoe B Tpolecce pekyKUuu 
cybdaToB MOBBIIMNeHHe WlesOHOrO 
pesepBa B Hux oTcyTcTByeT. Llenou- 
HO pesepB KoJeGOseTCA B HEOOJIbIIAX 
mpementax (2,3—4,8 Mr-93kB.), MpH, 
3TOM K HH3Y KOJIOHKH OH MOHM2KaeT- 
cA HW B NocwemHeM HCCIe,OBAaHHOM 
coe paBeH 2,3 mr-akB. BenuunHa pH 
B BOJe H3 BepxHero culoa 7,4, 3aTeM 
MOBbIuaeTcA No 8 u ocTaeTcA MocTo- 
AHHOH JO KOHILa KOJIOHKH. CofepxKa- 
Hue B WJIOBbIX BOAaxX OpoMa c ruyOu- 
HOM HeMHOro noBbliuaetca, Cl’/Br’- | 
OTHOUIe€HHe B BOLe H3 cOAn 650—660 
CM paBHo 268 no cpaBHeHuto c 296 B 

caoe 20—30 cm. BcoBepiiieHHO HHOM 

HanpaBJIeHHH, YeM BO BCeX paHee 
H3YUCHHBIX HJIOBbIX BOJaxX, HW3Me- 

HAeCTCA KATHOHHbIM COCTaB. OTH H3Me- 

HHUA XOPOIIO MpocdexKUBAIOTCA 0 

MOHH2KCHMIO HJIM MOBBIIICHHIO COOT- 

BETCTBYIOWMX TCOXHMHYCCKHX KO3p- 

(puuMeHTOB. Tak, KOJIMYeCTBO HaT- 

PHA MO CpaBHeHHlO C MOPCKOH BOOM 

Mc raiyOuHOH MO KOOHKe Maaer 

TaKHM OOpa30M, 4TO KoadiPuIlHeHT 

Na‘/Cl’ nonwxKaetca oT 0,555 B coe 

20—30 cm yo 0,468 B caoe 650— 

660 cM. OueHb cCHJIbHO NOHMKaeTcA 

KOHIEHTpaluad Kamna. KosddulnentT 

K’/Cl’ B coe 20—30 cm 0,023, 8B cr0e 

650—660 cm oH paBen 0,004. Co- 

Wep2KaHwe MarHua Tak»Ke MOM KaeT- 

ca, Kosppunneut Mg” /Cl’ B cn0e 20— 

30 cm 0,0598, B coe 650—660 cm 

0,0312. Hanporus, cumbHo Bospac- 
TaeT C IwyOHHOH KOHMeHTpallua 

ammouua, NH,/Cl’ koaddbunuent B 

coe 650—660 cm pasen 0,0104 no 

cpaBHenuio c 0,0008 B Bepxuem cuoe 
(20—30 em). Oco6eHHo cHsIbHO MOBHI- 
maeTca cofepxKanue Kabuna. Koa- 

(bunuent Ca”/C]’ B cnoe 20—30 em pa- 
BeH 0,0296, a B coe 650—660 em on 

NOBbIilaeTca WO 0,1039. 

Takum o6pasom, mocreneHHoe H3- 
MeHeHHe COJepKaHHA OTACIbHBIX QJ1e- 


MCHTOB BHJIOBbIX BOJaxX NPHBOJMT K TOMY, 4TO HauHHaA co clioa 440—450 cm, 
XapakTep BOJbI CYILeCTBEHHbIM OOPasOM MeCHAETCA, H BOSHUKAIOT BOJbI XOPHLHO- 
HaTpHM-KaJIbiMeBoro Tuna. M3MeHeHuA KOHUeHTpallNl KabIMA H HATPUA B HIO- 
BbIX BOJlaX, BHJMMO, CBA3aHbI C MpoleccamMu OOMeHa MEY *XKHAKON u TBeEpLOM 
asamMu, YTO NOATBepxKLaeTCA MPHBELCHHBIMH B TaG/. 2 TaHHbIMH yBeHUeHHA C 
riyOMHOH MO KOMOHNKe Coep%KaHuA KaMbUMA M MOUTH 9KBUBAJICHTHBIM YMeHbILIe- 
HH€M KOHIeHTpalun HaTpus. [lonuxeHHe KOHIeHTpallMu HaTpUus MO CpaBHeHHIO 
¢ XJIOPOM, B pesyJIbTATe BbINaeHHA KAKUX-HOO CoNeli HATPUA, MPH CyMecTBYIO- 
We MMHepasH3salMH WIOBOl BOLI, UCKsIOUAeTCA. 

IIpoueccam o6Mena Jou2KHO cnoco6cTBoBaTb oTMeyenHoe H. M. CrpaxoBpm 
(*) nocrynuenue B UepHoe Mope Gombuloro KomMYeCTBa rMHUCTOFO MaTepuasa, 
cofepxKalllero KaJIbIMH B MOrmolawuleM KOMMVJIeKCe. 


- 


Taoanm a2 


V3mMernenve 0 BepTHKaJIH COfepKaHvA HAaTPHA HW KaJbuuA 
B HJIOBBIX BOJaX H3 KOJIOHOK UYepxoro MOpA 


Tlanupie 10 HaTpHIO Jlanuble 10 KasIbIHI0 
% (B MIr-3KB/Kr) (B Mr-9KB/Kr) 
g S tis bom 
on Se Glee oO ae, 2 2900] 4; 
eR | a= |Se>oe| 32 eae |e 
x. | 252|ceee=| &s E86 | £¢ 
POR Poe cae Ol na ieee oa haan y Aca 
ss Gor & pov sl aes) (a HO Fas hice a HO 
om RR = gol as Oy ees Bot, 
62 |Oa2] Sa88k| Ez Saese| X26 
KonmoukKa, B38ATAaA Ha rayOune 210M 
Da ooeees 2s S281 5] -EO's) “12,6 Par? fe 
425=430i|) ong ages 266 —7 V2: 16549) = 
202—211} 310 266 261 —d) 11,8 16,4] + 


310—320} 300 257 241 |—16 ah 22,8 |+1 
440—450 | 288 247 229 |—22 WN 33,0 |42 
500— 560} 262 224 198 |—26 LOR 38,1 |+2 
650—660} 248 242 179 |—33 Ro 45,5 |+3 


KomoukKa, B3ATAA Ha rayO6une S70 mM 


S140 | 322 | 276 {276 Or 42 3c tors t tae 
457-467 | 289 || 248 (poze Lav |: 44,2} 27,2 [446.0 
288—298| 267 | 229 |209 |-20 | 10,2 | 29,9 |+19,7 
400—410| 255 | 218 |193 |—25 9.7 | 30,5 |+20,8 


O6pas0BaHve XJIOPUAHO-HaTPHU-KasbUMeBbIX BOL B ocalkax Uepuoro Mops 
TOBOPHT O COBePplIeHHO HHOM MeXaHH3Me Bs8aHMOJeHCTBHA MeKy 2XKHAKOL 
W¥ TBepwoH ctbasamH B ocaykax UepHoro Mops 0 cCpaBHeHHIo Cc JlaJibHe- 
BOCTOUHBIMA MOPAMM (rye Takoro THMa BOA He HaOwto,asocs). : 

UToG6b! HCK IOUT MpeAMOsIO%KeHHe OTOM, YTO HJIOBbIe BOJbI XJIOPHAHO-HAaTpHii- 
KaJIbUMeBoro THMa OOpasoBaJIHCb B MOPCKHX OCca{Kax He B Mpollecce Auarenesa, 
a ABJIAIOTCA OMPeCCHeHHbIMH BOJaMH, OblJIM MpOLeMaHbl pacueTbl, 3aksMOUAaIOWMeCH 
B OMpeyesieHHH HallpaBseHHA, BKOTOPOM MeHseTCA COCTaB BOLI B CJly4ae CMe- 
IWCHHA MOPCKOMi BOJbI C IIPeCHOH B COOTHOLMEHHAX, COOTBETCTBYIONIMX H3MeHe- 
HMIO COJICHOCTH HWJIOBOH BOJbI B OCaKaxX PaCCMaTPHBaeMOH KOJIOHKH, T. e. OT 
comenoctu 21,2 r/kr B coe 20—30 cm no comenoctu 14,5r/Kr B culoe 650—660em. 
CocTaB MpecHOl BOAbI IPHHAT WIA CTOKa Pp. TyHaa (*). ; : 

Kak BuyHo u3 Ta6n. 3, cMeleHHe MOPCKOH BOAbI C NpecHOu WoO Nonyyenna 
yKa3aHHOli COueHOCTH He MEHACT TEOXHMMYECKHX OTHOLMCHUM SJICMCHTOB, KPOMe 
HeOOJIbIMX CABHTOB B oTHOWMeHHAX (Na’ + K’)/Cl’ u Alk/Cl’. Takum o6pasom, 
U3 IIPHBeAeCHHOrO COMOCTABJeHHA COBEPIICHHO ACHO CJleLyeT, YTO HaOsIOMaemoe 
¢ THYOHHOH MO KOOHKe, a CeMOBaTeJIbHO, CO BPeCMeCHEM, H3SMEHEHHE CO/eBOrO 
COcTaBa HJIOBbIX BO MpOucxoguT B Mpollecce Nuarenesa, a He ABJIACTCACJEACTBHEM 
BIIMAHHA MpecHbIx BOX. TakxKe HeT OCHOBaHMM NpesomaraTb, 4TO BObI HOBO- 
e€BKCHHCKOrO OacceliHa UMeJIM CYI€CTBCHHO OTJIMUHbIM MO THUY COcTaB BOJBI. 
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Buumo, onu OTMYAaIMCb OT COBpeMeHHON BoA! UepHoro MOps TOMbKO MeHbIeH 
MuHepasuaalueli. CyulecTByeT MHeHHe 0 TOM, YTOB BOMaX ApeBHUX Mopeli ObIIO 
6osee BHICOKOe CONeP2KAHHE KAJbILMA, B TO BPeEMA KaK BOJbI TPeTHUHbIX MOpeH 
HMeJIH yxKe COBpeMeHHEI’ XapaxTep. MccmefoBpaHHble %Ke HAMM HVJIOBbIe BOJbI 
Uepuoro Mops OTHOCATCA K YeTBEPTHYHOMY BpeMeHH. B Apyrux KOJIOHKAaX, B3A- 
TbIX B TOM Ke pelice, XJIOPHJHO-HaTPHH-KaJIbUMeBbIe BOMbI OblIH OOHAPyKeHBl 
Ha pasHbIx ropuH30HTax. B HeKOTOPbIX KOJIOHKAX MOBbILIeCHHIO KOHIeHTpalluu 
KaJIblMA B HJIOBOH Bose 
TIpeAWecTBOBAaJIO NaeHue ero 
CpapHenve coctapa Boy (B r/Kr), MouyyeHHbIx cmemle- CO€PKaHHA, B APYrHX KO- 
HHeM H MeTaMOpH3HpoOBaHHbIX B lpouecce WHarene3a JIQHKAX — KOHILCHT pala 
KaJIbIHA BO3pacTasia Cc Ca- 
Aileen cones ee MOTO SPA aaa 

Ra, HONYY. | cestemoB al. rayOuHax 4 Hu axe 7 MCO- 


H3 CamMoro CMeUICHHeM 


BePXH. Hcce0O- ce10n (150— 
BaH. cy10c pee 660 em) (Boma, WlepxkaHuve ero ObIIO ~HH*Ke 


oj@i80 om) | 20%50"car wf weramopbusn~ — COepKAHAA MATHHA. Takum 
- HJIO- aH. B TIpO- 
Bobi p. Aynan| PICs mare.  OOPa30M, TeHeCHIIMA K O6- 


alow Miao 


BaA BOsa) 

re) pa3s0BaHHIO XJIOpHHO-HaT- 

PHH-KaJIbUMeBbIX BO, HaMe- 

Cl’+ Br’ 11,66 8,00 Sag yallacb yxKe Cc CaMOoro Bepxa 
ae oe oe oe KOJIOHKH, B TO BP@MA Kak | 
Nace 6°73 450 416 coOcTBeHHO XJIOPHHO-HAaT- | 
Ga: 0,35 0,25 0,91 PHH-KaJIbIMEBbIe BOAbI 3aJle- | 
Mg” 0,69 0,47 0.27 ramu Ha Oosee riyOoKux | 
Zou | 21,48 (24,2)] 14,47 (14,5)] 14,35 (14,5) ican TRIO . 
SO,” /Cl’ 0,125 0,124 0,009 Kak B COBETCKOH, Tak H | 
ee 0,025 0,032 0,016 B MHOCTpaHHOH JIMTepatype | 
a 0,577 0,562 0,475 BOIpocy MPOWCXO2KCHHA | 

Can jC’ 0,030 0,031 anon XJIOPHAHO-HaTpui-KaJIbIe- 
Mg" /Cl’ 0/060 0/059 0/031 BbIX BO BBULy HX HeOOLIdal- | 


HO WHpokoro pacmpocTpa- 
H€HHA B Pa3JIMUHbIX YaCTAX CBeTa€a HM B CBH3H C TEM, YTO OHH YACTO ABJA- 
1OTCA CIYTHHKAMM HedTH, yWemseTcaA Oombuice BHUMaHHe (°), OLHAKO BOMpoc 
9TOT OCTaeTCA Bce elle HeACHbIM. MoxKHO HameaTbcaA, TO NPOBeAeHHOe UCCeNO- 
BaHHe, BIepBbIe MO3BOJIMBIUee OOHAPYXKUTb OOpasoBaHHe B Mpolecce MMarene- 
3a XJIOPHHO-HaTPHH-KaJIbIMeBbIX BO B YeTBEPTHYHbIX OTMORKeHHAX UepHoro 
MOP, AaCT HOBbIC JaHHble JIA PeWIeHHA MpOOemMbl TeHe3HCa MAaCTOBLIX BOD. 


VUucrutyT okeaHouoruu Tloctynuao 
Akajemun , Hayk CCCP 22 Velo 


WUMTHPOBAHHAA JIATEPATYPA 


10. B. Wumkuna, Tp. User. oxeanon. AH CCCP, 17 (956)4-7Ca Bab e 
Aer ean (1952) 3 Nae uk una, JAH, 105, Ne 6 (1955). 4 H. Mc oe 
o0B,4.1.bpoackad, JI.M. Kuna3eBau4 ap., OOpasopanne ocatKos B COBDCEMeCHHBIX 
Bogoemax, M3q. AH CCCP, 1954.5 A. M. Amma3op, Tuqpoxum. matepuaubl, 23 (1955). 


6 
ee ene yuees, Ochosbl ruyqporeoxuMuad MMHepa/IbHbIX BOM OCaQOUHBIX OTMOKeHUI, 
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BHOXHMHA 


C. 7. BAJIAXOBCKHM u E. E. MNPOBOJIOBHY* 


OB AHTHIMCTAMVMHHCH AKTHBHOCTH EMTAMVHA A 
‘ Vi B-HOHOHA | 


(ITpedcmaeazeno axademuxom A. H. Onapuneim 16 V 1957) 


B paje mpedbiqyuinx cooOmlenul Oblo NOKa3aHo, YTO BellleCTBa, POACTBEH- 
Hbie BuTamuHy A (peTHHosy), O6aqaloT ABHO BbIpax%KeHHOH aHTHMeMaTOpHOH 
AKTHBHOCTHIO (*), OHH B MOJ€MbHOM OMNbITe MpOTMBOLeHCTBYIOT aLleTHXOHHY, 
THCTaMHHY WB HeEKOTOpPbIX cy4yanx afpenamuny (*). Jlanuble 9TH HAXOLAT NOL- 
- TBEPKMeHHe B ONbITAX, MPH KOTOPbIX yaeTCH NOLaBIATh yYacTHe MeMaTOPOB 
B HEKOTOPLIX OMOJIOTH4NeCKHX Mpoleccax (HanpHMep, Ooub, Bocnanenue u Ap.)(*). 

B wacTosllleM COOOLeHHH MbI YTOUHHM B3aHMMOOTHOUWIeHHA MexKLY rucTaMH 
‘HOM. BUTaMHHOM A u ()parMeHTOM MOJeKYsIbI MOCemHerTo —8-voHOHOM. Opuex- 
TMPOBOUHBIE OMbITL! B STOM HalpaBJIeHHU OblIM MpOH3BEeHbI HECKOJIbKO WeT 
Ha3aq mo HecTaHJapTHoH MetToguKe (4), MmpH KOTOpOH BenM4NHa CoOKpallle- 
HUA TialKOu MbIMeUHOH TKaHH ONpesemAacb MOce OTMbIBAHHA UCCIexyemMoro 
BélectBa. B pesysbrate ObiIM NOJYYeHbI CHIbHO 3aHWKeHHbIe BemMuMHbI. 113- 
MepeHHA MOKasblBaloT, YTO Kak B-HOHOH, TaK HW BHTaMHH A OOvlaqaioT CyllecTBeH- 
HO OOuIbLeH AKTHBHOCTHIO pW CHATHM CMa3Ma PaKOM MBILLULUbI, 4EM 3TO MOXKHO 
ObIIO 3aKMIOUMTb Ha OCHOBaHHM Mpesbilyuinx onbitos. B-Monon u Butamun A 
TIpUMeHAMUCh B BHC BOLHOKOJONAHbIX PpaCTBOPOB, He COJep*KallluX CHUPTA; 
MpoBepKa KOHIeHTpalluH MpoOUusBOsNMaCch CHeKTpoctoTOMeTpuueckH. 


CH; CHs 


C 
_ | | 
Phe \c = CH = CH — G= CH —.CH =.€H — C =.CH — Chor 


| 


EG. © — CHs 


CH CH3 


CH, 
Buramuy A 
H3C CH3 
We 

Cc 
Hie Se Gy CHE GocH; 
H.C [. — CHs 

CH. 

6-HOHOH 


_ Tecro6bekToM B HallIMX OMbITAaX CuK OTPe30K KHIMeYHHKAa MOPCKOM CBHH- 
Ku. Cokpalllenve ero BbISbIBaJIOCb FHCTAMHH-LUXJIOPpruApaTOM B KOHUeHTpPallHH 
1-10-8 no 2-10°®. Orpesox KumiewHuKa uHKyOupoBayica 15 MHH. B pacTBope 
v3y4aeMoro aHTaroHNctTa rucTaMUHa, Nocne Yero 6c3 OTMbIBAHMA NpHOaBsAerca 
rucTaMHH B KOsMueCTBe, HEOOXOAMMOM JIA TOFO, UTOObI! KOHWeHTpalluA ero 
JlOcTursa TOMbKO YTO Ha3BaHHbIX 3HaveHHi. CpaBHuBad COKpallleHve B MpHCcyT- 
CTBUM aHTaroHUCTa M B OTCYTCTBHe eFO, MOXKHO COCTAaBHTb MpelcTaBsleHue 06 

AKTMBHOCTH 9TOFO BellleCTBa. 
Bo BpeMA OMbITOR HEOOXOAMMO MOCTOAHHO MpOlyCKaTb BO3LyX Yepes cocyz, 
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Tle MOLBellleH OTPe30K, Have IPH OTCYTCTBUM a2pallMu TKAaHb MorMOaer u CON i 
lle He OTBevaeT COKpallleHveM Ha TucTaMuH. Ognako NpomyckaHue Bosiyxay) 
yepe3 pacTBOp JlerKO OKHCAAeMOFO BellecTBa MOXKET NPHBECTH K H3MCHEHMIO} 
nociequero. Mbt yBHAMM HH2%Ke, YTO B OMbITaX C B-HOHOHOM, YCTOHYHBOCT KOTO-} 
poro ropasyo Bbille, ¥em ycTolunBocTb BuTamuHa A, pesyJbTaTbl NomydaroTes) 
Oomee OHOPOLHBIMH. i 
Ha puc. 1 npupenenbi rpatbwuecku pesybrats! 11 onprrop c B-MoHOHOM.| 


ToHKHe JIMHMM O3Ha¥aiOT KOHTPOJIbubIe COKpalleHuA OTpesKa KMUIKH (BbIpa-j 


Wee onoiinog 
i EE I DET VOR AD 


SBSSsgss 


Eo1coma conpaweruan 


-) 


a 6° 6° 6107 6-07 6:07 86107 86-07 64-107 64-107 64107 06-107 
IE LE DI I 4610" 86-10" 4-10" G40" 64 10%, 

6 20? +1078 20° 
6G 0) 6. BB G0 0 Gm 


Puc. 1. Onprret c $-HoHOHOM; a — koHUeHTpaltua 8-HOHOHA, 
6 — KOHIeHTpalua TucTaMHHa, 6 — yMeHbUIeHHeE COKpale- 
HHA (B MpoleHTaX K KOHTPovIIO) 


TOJICTHIe JIMHHH MOKA3bIBalOT BeJIMYMHY COKpallleHHA, BbIsBaHHOrO THCTaMHHOM 
B IIpucyTCTBHH 2 -HOHOHA. 


Net's onoimob 
, 2 3 vs 6 ip bi 1/1) I A 5 1 g q 13 4 6 7 
77 A 6 
§ 60 
& 0 
RW 
SH 
8 W 
'S 
8 0 
Ss 
ff 500" op? 150%, 10% $08 20658 10% 40% 508 5.06 10% | 10% pot 208 50 50% 10% 
7 : (8 7] 
6 20? 108 217? 1198 20 110 
SV ibe ea A ESTAS 344 82 535 395 50 


Puc. 2. OnsiTrbt c BuTamuHom A-auetaTtom. O6o3HaueHHA Te xe 


Paccmorpenne puc. 1 noKa3piBaeT, YTO B YCJIOBMAX OMbITa B-HOHOH B pa3Be- 
qenuu oT 6-10°° no 6-10 cuuxaer mpwOnu3suTenbHo na 50—70% Bpicory 
COKpallleHHA OTPe3Ka KHIIKH, BbISBAHHOrO JlelCTBHeM rHCTaMMHAMXMOpruspata, 
MpHOIM3HTebHO WO KOHWeHTpauuu or 1-10°* po 2-1078. 

Ha puc. 2 rpawyecku u300paxKeHo aHTUIMCTaMHHHOe JelicTBue BUTaMuHa A. 
Vis paccmorpeuna nepBpix 12 onpiros (puc. 2) BuqHO, UTO BUTamuH A TaKxKe Obsa- 
HaeT AHTMTHCTaMHMHHOM AKTHBHOCTbIO, HO HE€CKOJIbKO MeHblleli, uem B-MOHOH. 
Uro6bl NomyyHTb pesybTAaTbI, MOLOOHbIe NOYYeHHBIM C B-HOHOHOM, HpUxo_UTca 
OpaTb Oomee BbICOKy!IO KOHIeHTpalluio BuTamuHa A-alerara — npu61u3H- 
TelbHO oT 1-10°5 no 5-10°°. 

OTH JaHHbIe NOKasblBaloT, UTO BuTamMuH A-alleraT OONayaer MeHbIelt aKTUB- 
HOCTbIO, eM BUTaMMH A-avbieru (perHHeH): cormacHo HawmM ombitam (°), 
AKTHBHOCTb MocweqHero OOHapyxKuBaeicaA elle mpH pasBegenun 1-107}, 

Kak Opii0 CKa3aHO BbILe, IpHXOAMTCA UMeTb B BULLY erkKy!O OKMCAAeMOCTD 
H Ooburyio HeycToliuuBocTb BuTamuHa A. BosmoxuHo, ¥TO B pare cyuaeB BH- 
Tamun A paspyuiaetca Bo Bpema onbira. Ecau 370 JelicrBuTeIbHO Tak, MbI 110- 
jly4aeM TpocToe OObACHeHHe TOMY (baKTY, YTO OLLyTHMaA YacTb ONbITOB C BHTA- 
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muHOoM A laeT HyeBol pesysbTatT (cM. onpiTet 13, 14, 16, 17 — puc. 2). Kpome 
Toro, C BATaMHHOM A u3pesKa NowyyaioTca pesybTaTH, KOTOPble TPYAHO NOL- 
aioTCA MCTOKOBaHHIO (HampuMep, onbiTbl 4 nu 9, puc. 2). 

Takum oOpasoM, B-HOHOH, OOaqalollui no HalliuM uM NO sMTepaTypHbIM 
JaHHbmM (*) aHTHapeHaMHOBbIMM CBOMCTBAMH, NPOABAAeT TAKKE 3HAYHTEbUYIO 
aHTHIMCTaMMHHY!IO aKTHBHOCTb. OTMeTHM 3feCb, YTO COrmacHo OnyOJIMKOBaH- 
HBIM ONbITaM 8-HOHOHY MpHCylla TaKKe AHTHALleTHXONMHOBAA AKTHBHOCTD, IIpH- 
MepHO paBHaA aHTHrMCTaMHHHOH (°). 

Bce 9To BMeCcTe B38ATOe NOKa3bIBaeT, UTO B-HOHOH — MpOyKT pacnaga BuTa- 
muHa A, o6jlaqaeT aHTHMeMaTOPHOM aKTHBHOCTHIO, Mpocrupalolelica Ha Me- 
TMaTopbl — alleTHJIXOJIMH, THCTaMMH U ajipeHamuH. Buramun A, B3aTbIii B BULE 
alleTaTa, IIpOABJIAeT AKTHBHOCTh TOFO Ke HalpaBMeHHuA, HO Gosee cnadyro. 


MuctutyT 6voxumun um. A. H. Baxa Tloctynusto 
Akayemuu Hayk CCCP LL Vy 1967 
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Fed. Proc., 6, Ne 1 (1947). §C. 0. Banaxospeckuh, Kanu. mez., 19, Ne 1—3 (1941); 
13, Ne 3 (1935). *C. 0. Banaxoscxuh, B.B. bBopogatos, E.B.ByA HU - 
Kas, JIAH, 54, No 3, 243. (1946), © C. Wl. Banaxosckun, J. E. Pu pkuwa, 
B. H. ®exzoposa, JIAH, 98, Ne 5, 869. (1953). & C. 0. Banaxoscxuhk, E. E. 
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BHOXHMHA 


EKA MEJYCKH u M. C. BOJIKOBA 


PAX MAUMOHHOE ONMPEXEJIEHHE MOJIEKYJIAPHOrO BECA 
POCPOJINMA3SbI-C CLOSTRIDIUM PERFRINGENS WELCHIE 


({Ipedcmasaeno axademuxom A. H. Onapunoim 5 VI 1957) 


AxtyambHoll 3aaueli OMOXHMUM pH M3y4eHHM Tas0BOH TaHrpeHubl, BbISbI- 
BaeMOH OJHUM H3 CaMbIX PpaCMpOCTDaHeHHbIX MaTOreHHbIX AIA YeIOBeKa MAKPO- 
oprauu3mos Clostridium perfringens Welchii, anmsetca onpeleieHve CBOMCTB 
OCHOBHOFO 9K30TOKCHHA STOFO MHKpoopraHu3Ma — cocdonuna3sb C. Dror dep-: 
MeHT, PaCLLemJIAIOWMH HeHACbILeHHbIM H HaCbIIeHHbIM JIeMHTHH WM JIeIHTHHO- 
6enku (') c BbImeeHHeM CocopuMXOMHA, BbICOKO YYBCTBUTeJIeH K MOBeEPXHO- 
cTHOM uHakTuBalnu (7). B caa3u c 3THM MO CHX MOP He YAamocb NomyaUTb Pep= 
MeHT B UHCTOM Bue. OHAKO COBPeEMeHHbIe MeTOLbI OeKOBOH XHMHHM MO3BOVJIAIOT | 
NOMVIMTb HeEKOTOPble (PU3HKO-XMMHYeCKHE JaHHble, HCXOAA H3 HeOUMULEHHbIX 
cyXHX mpemapaTos tepmeuta. K SToMy pa3pAaAayY MeTONOB MOxKeT ObITh OTHECEHO | 
onmpeleeHue MOvIeKyJIApHOrO Beca MYTeM PalvaluOHHOH HHakTuBallHH. B Has 
CTOALee BPeEMA HHAKTHBAUMA CYXHX MpenapaToB OnomOrH4yeCKH AKTHBHbIX Oewl- | 
KOB HCHOIb3yeTCA MIA ONpedemeHHA UX MOMeKYsIApHOrO Beca (°°). LlempIo 
HaCTOAWLeH paOoTbl ABAIOCb ONpeeeHHe MOMeKYMAPHOrO Beca Pocdommnasbi C 
MIpH MOMOLWIH palMallMOHHOH MHaKTUBAaLlMH y-syuaMu. 

B cratbe MoKa3aHo, 4TO MOMeKYAApHEIH Bec cboctbonunasp C Cl. perfringens 
Welchii papex 106000 (4.3000) u uro uacTuub (bepMeHTa, MO-BHAMMOMY, HMeroT 
ccbepuyeckylo dopmy. 

Jaa mpopeeHuA HaCTOAMHX HCCMeLOBaHU Obl MCMOMb3OBaH MmpenapaT 
cboctbosunaspt C, nowyueHHptt Menyckum, 36poxuHot, 3aKxesBcKoH, OnbKoB- 
exon (1) B TocyaapcTBeHHoM HHCTUTYTe rurMeHbI (Bapiiasa). 

Cyxou mpenapat dbocdomunaspi C Opi NoyyeH 3 CTepHbHOTO (PusbTpaTa 
6-yacopoh KyabTypp! Cl. perfringens, uakyOupoBaHHol npu 37° Ha nuTaTenbHOM 
cpele, MpHrOTOBJeHHOH ONMCaHHbIM HHxKe cnocobom. Ha 1000 ma 6ynboua u3 
SKCTpakTa Obl4ubuX Cepzell * HoGaBannocb 10 r nencunHoro nenroua u Sr NaCl, 
moce 4Yero Cpela KunAaTuMacb 20 Mun. pH 7,8 ycraHaBiuBanoch mpuOaBnenveM 
10% pacrsopa NaOH. Ilocae tbunbrpopanua cpela crepuu3oBaacb. Cxema 
MpHrOTOBJIeHHA CyxXoro Mpemapata cochouunaspl C u3 crepHibHOrO tbumbTpata 
Kyabtyppt Cl. perfringens onucana uMxKe. 

Tlony4enHpit mpenapart mpelcrapader co6oH Kopwunespili MOpuiion, THY AHO 
pacTBOpHMbIH B BOe MH XOpPOUIO pacTROpHMbIi B GopatHom 6ydepe pH 8,6. 
IIpenapat umeer umpoknit onrumym pH B quanasoue or 5,5 qo 8,7. Koutlentpa- 
WMA JIeUMTHHA B MOJIAX, COOTBETCTBYIOULAA MOMOBHHE MaKCHMaJIbHOM CKOpOcTH 
paciilenJieHHA erO 9H3HMOM, paBHsetca 2,94-10°° M (ana HeHacpilileHHOoro se- 
uutuHa) H 4,05-10°° M (qua wacpilllennoro meluTHua) (2). IIpu nomoun 30- 
HaJIbHOrO SeKTpopopesa Oblla NOKa3saHa QWieKTpoPoperMyecKad FOMOFeHHOCTb 
9TOrO Mpenapata (YcnencKaa u Menycxu). 

Ileppaa cryneHb momy4eHua Cyxoro npenapata cocTosa B LOOaBeHHH K cTe- 
PUWJIbHOH KYJIbTYpa/IbHOH %KUAKOCTH Cy bata AMMOHHA Jo KOHCYHOM KOHLeHTpa- 

or 


=. 
* 
ene H3 Cepell TOTOBHJICA CJIEMyIOULMM OOpa3oMm. | Kr OUHULeHHBIX H CMOJOTHIX 
eee +2 Jl BOLOMPOBOAHOH BOLI OCTABAHCh CTOATb Ha 15 yac. pH Temnepatype 0°. Ilocae 
“MHHYTHOPO KMIAYCHHA SKCTPaKT (PHIbTPOBAJICA Yepe3 NOMOTHO. 
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uuu 60%. OOpasytommiica mpu sTOM NoBepxuocrHBIi mpelunUTaT pacTBopsAK 
B Bowe (pH 6,5) u quanu3zoBanu B TeyeHne 3 Hell, B ANanusaT JOOaBnsAnH 
cylbaT aMMOHHA NO KOHMeHTpallun 42%, ocaqoK CHOBa paCTBOpAJIM B Bose 
yo pH 6,5 u ananusoBanu B Teuenve 12 4acop, 3aTeM K AMausaTy WobaBlAa 
0,8 oObema HacbIleHHOrO CyIbpara aMMOHUA, UH OOpasoBaBINlicA OCaZOK BbICy- 
WUBaIM BBAaKYYM9KCHKaToOpe. 

B ocHoge Metoyla KOMYeCTBeHHOO Cepuiinoro onpenenenua C-cboccbomunas- 
HOH aKTHBHOCTH, pa3spaOoraHHoro Menyckum u YeneucKol, mweKuT Ha6wtO- 
enue Max-®apmneliu, Cyxau u Annepcona (°), KoTroppie moKaganu, 4TO 
@-TOKCHH, JeHCTBYA Ha MpO3payHYIO 2MYJIbCHIO AMYHOFO X%KEJITKA, BbISbIBAeT Ce 
NOMYTHeHHe. 

Moyuduxattua Menycxoro u Yenenckolt cocrout B cmenyiollem: 1) o6ecne- 
quBaJIOCb NOCTOAHCTBO KOHICHTpallHu JICWMTMHHA M OTHOLWMeHHE CofepxKanua Ca 
K JICLMTHHY B MpOspayHou SMyJIbCHH KeNTKa; 2) MecTBue cpoctpomuNasbl C TOpMo- 


Ta6Onuua 1 


Pe3yJIbTaTbl OMpezeneHuaA MONeKyJApHOrO Beca cbocosmumasp C 
IIpH MOMOWM payHalHOHHOH MHaKTHBalWH y-yyamMu 


= MuaktTuBalua depMeHTa MW pacueTbI MOVICKYJIAPHOrO Beca 
53 
2 = s BOJHbIe pacTBopp! pH 6,6 6ydepubie pacTBoppl pH 8,6 
See eect 
x 2 ue cs 
= a ei 5 ou ! : 
pois Se ie zig [|e 
Sete ere ee Il, Wey ROCHA eR Mat Ses Ne 
SEIS LSS| S S 3 ga Ny & [seb ea 
Bz |g 2x Meee ase Sane Pice 
Halt eso $ Sg = ® |S8xlises 
4,1 6,52 | 0,476 | 1,13 1,54 93300 | 0,440 | 1,25 | 1,7 | 103000 
5,6 8,94 0,388 1,22 1,64 99500 | 0,303 | 1,34 | 1,81 | 109700 
8,5 13,62 | 0,164 1,34 1,84 109700 | 0,155 | 1,36 | 1,85 | 112100 
14 22,19 | 0,050.) 1,34 1,81 109700 | 0,043 | 1,38 | 1,87 | 113400 
Cpemnee | 103050 109550 


MosekysapHpii Bec (cpeyHHi) 106 000(+3000) 


BUJIOCb OXJIaxKeHHeM Jo 0°; 3) KomM4eCTBeHHO ONpesemAaCb CTeMeHb MOMYTHE- 
HMA Ha cnekTpodotomerpe C®-4 npu zmuuHe BomHp 815 mu. 

Jina onpeyenenua akTuBuoctu cbocdomuna3sp C Kk | Mia pacTBopa ToKcuHa 
TipHOaBsAamocb 2 Mi cyOcTrpata, CMeCb MHKyOupoBasacb pu 37° B TeseHue 15— 
30 MHH., Mocje 4ero onpeqenasach OMTHYeCKaA MOTHOCTD. 

O6y4eHue y-sly4aMu MpousBo_usocb Ha ycraHoBKe Co® mp HHTeHCHBHO- 
cTu u3myuenua 77,5 r/cek. Cyxo mpenapat cbocdouna3bl B KomHYecTBe 20— 
40 mr o61y4asca B Yallleuke M3 MwIeKCHrylaca B BUe TOHKOMO COA, PaBHOMePHO 
pacmpeleeHHOro Ha He cocyfa. Cpa3y nocse OKOHYaHHA OOYYEHHA NpOK3BO- 
WUNOCb ONpeleleHHe akTMBHOCTH. Bo Bcex onblTaxX CpaBHHBaJIHCb KaJIMOpOBOU- 
HbIe KPHBble OOy4eHHOrTO uw HeoOwy¥YeHHOrTO mpenapatos. ITpousBosusocb 
CpaBHeHHe aKTHBHOCTH OOy4eHHOrO HM HeOOYYeHHOrO Mpenapatos, pacTBopeH- 
HbIX B Pa3/IMYHbIX PaCTBOPHTeAX, OHM M3 KOTOPHIX Obl OopaTHbli Oydep 
pH 8,6, a apyrum — Boga pH 6,6. 

CpaBHeHve akTHBHOCTeH OOyueHHOrO uM HeOOMYYeHHOrO MpellapaTOB mpo- 
M3BOINI0Cb JByMA cnocoO6amu. Bo-nepBbIxX, CpaBHMBaJIWCb Ha JBYX KPHBbIxX 
KOIMYeCTBa OO/Y4eHHOrO HM HeOOMyYeHHOrO 9H3HMOB, OJMHAKOBbIX MO CBOeH 
AaKTMBHOCTH. Bo-sropbix, 10 Ka/IMOpOBOUHOH KPpHBOM HeOOMyYeHHOrO TOKCHHAa 
OTCUHTHIBAIOCh JlelCTBHe COOTBeETCTBYIOWeH HAaBeCKH OO/IYYeHHOrO TOKCHHAa. 
Tlonyyenubie TakuM OOpa3s0M aHHble MO3BO/IANM MHOTOKpaTHO HW TOYHO CorO- 
CTABJATb AKTHBHOCTH CPpaBHHBaeMbIX MpellapaTos. 

Onpexesenuem uHakTuBalun docdouunaspl C mp YeTbIPeX NOCTeMeHHO BOs- 
pacraiolulnx 103ax O6y4eHHA ObIIO YCTAHOBJIEHO OTHOLIeHHe OCTATOUHOM aKTHB- 
HOCTH K HCXOAHOH "|p, (Taba. 1). 
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Ecam rpatbwuecku BbIpasHTb 3aBMCHMOCTb OCTaBIeHcA mocse o6yueHHA 
AKTHBHOCTH OT JlO3bI OOy4YeHUA B NomyorapHmMuyeckux KOOPAHHAaTax, TO 
nowyuaem mpsamyro (puce. 1). J 

Ha ocHoBaHHH BbIMeyKa3aHHOroO JIA BbIYHCJICHHA UYBCTBUTeIbHOK eMHH- 
Ubl Beca doctonunasp C (1°) MoxkHO MpHMeHUTb PopMyuty 

2 = em: (1) 
No 
rye U — O6beM UYBCTBUTeIbHOH K MOHM3alMN equHuuD *, / — 4MCIO NepBHY- 
HbIX HOHH3aluMH Ha | ma cyxoro 9H3HMa. 
SHaueHve UV BLIUMCAAIOCb 43 ypaBHenua (1) ZByMa cnocoOamu. 


a oar eee ee ee EP GA GF a Fe 
Ao3sa wWayyenua 


Puc. 1. 3apHcumocTb ocTaBlielica akTHBHOCTH cbochomumasb C oT 
JO3bl H3yYeHHA: O — Bola pH 6,6, x — 6ydep pH 8,6 


Tleppprii crioco6 cOcTOuT B TOM, 4TO rpadwueckH oMmpegemmetTcA Jo3a, upH 
KOTOpOH B HCCJIe_yeMOM Mpellapate ocTaeTca TombKO 37% GOuomorMuecKO 
aKTHBHOCTH; Tak Kak € + = 0,37, To npu stom oJ = 1 uw v=1/T, 

Tlomb3yacb rpapuKom (pvc. 1), STHM cmOcOoOOM O6BIIO ycTaHOBseHO, 4YTO 
O30 OOJIyYeHHA, BbISbIBAIOWeH WHaKTMBalHIo Ha 63%, saBaaetca 4,6-10%r. 
Dro jose cootBercrByeT (°) 4,6-10%-1,6-102—7,36-1018 neppuunprx HOHH- 
3sauuiH B 1 Ma cyxoro 9H3HMa. 

[Ip NpHMeHeHHIX HaMM YCJIOBHAX H3JIYYeHHA MOXKHO CUHTATb, ITO HOHU- 
3allMH paBHOMepHO paciipeseisioTca MO OObemy. TakuM OOpasom, ofuHa HOHH- 
sala puxoqutcad Ha oObem 1/7,36-10'* Mua, ro coorBercTByeT 
Oi== 1,862 1054? MK 

B culyyae MHOrHX 9H3MMOB, NOJBeprHyThix OOJlyyeHHio B CyxOM Bue, 
UYBCTBUTEJIbHbIe CMHUIIbI BeCa, BbIUMCJIeHHbIe U3 JaHHbIX OOJlyueHHA, COBMa- 
WaioT C MOJIEKYJAPHbIMH BeCaMH, BbIUMCJICHHbIMA Ha OCHOBe Apyrux MeTOJOB. 
Mupimu CJIOBaMH, OObEM YYBCTBUTEIbHOH eMHHIbI paBHaAeTca o6bemy Mosie- 
Kysr (°° 8). 

IIpa oOprgHow msoTHocTH Oemkop 1,3 macca OHO MoseKysbl paBHa 
1,36 - 10 - 13=1,77- 10% rv, orkyqa MouekynapHEri Bec papeH 
1377%,> 103° «6,06 = 1028 = 1070003 

Bropoli cnocoO OcHOBaH Ha TOM 3xKe ypaBHeHHM, HO BeJIMUMHa VU ompe- 
edmetca He NO rpaduky, a BbIYMCIIAeTCA U3 MOrapudMuyecKOk PopMbI ypaB- 
HeHHA: 


In = = — ol. (2) 


Ng 


* Sa 4YBCTBHTeIbHYIO K M3YYeHHIO eLMHMILy MPpHHHMaeTca arperaT aTOMoB, B KOTOPOM 
oHa NepBHuHad HOHM3alMA BeseT K NoTepe OuOMOrMYecKOli AKTHBHOCTH arperaTa. 
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Tlomb3yacb 93THM ypaBHeHHeM, ObIJIM BBIUNCeHbI Uv, Macca MOJIeKYJIbI 
JICKYJIAPHBIM BEC JWIA KaKOPO 9KCIePpHMeHTAIbHO MosyYeHHOrO OTHOIIe- 


n 
aA (Ta0a. 1). 


Takum o0pa30M Mb NOJyuHIH sHayeHHe MoseKyaapHoro Beca doctbomu- 
aspt C 106000 (-+3000). 

HouwyuenHad HaMu BeIMUMHa MOJleKyApHOrO Beca sochonunasE C mexKUT 
ak B lipefelax, B KOTOpbIX, MoKasau Ilacbinckuli ¢ coTpyqHuKaMH Ha Oe- 
KaX C H3BeCTHBIM MOJIeK yJIAPHbIM BecoM (°, *), MOXHO JOCTaTOUHO TOUHO ompelle- 
JIMTh MOJI€KYJIAPHbIM BeC MyTeM palMallMOHHOM MHAKTHBallMM CYXUX Mpelapa- 
TOB OHOJIOFMYeCKM AKTHBHBIX OeKOB Ipu y-oOmyyeHunH. 

B juTepatype He HMeeTCA JaHHbIX O pasMepax MOJeKyuIbI docdouunasyl C. 
EJMHCTBeHHbIC YKa3aHHA B STOM HallpaBJIeHuM UMeloTcA B paOorax JleBencona 
uw Ipadaps (1), KoTopble f3y4aiH pasMepbl reMomM3HHOB ToKcHHa C Cl. perfrin- 
gens M YCTaHOBHJIM, YTO MeTAabHbIe (PaKTOPLI YTOTO TOKCHHA MeHDILe MOJIeKYJIbI 
FeMOJIM3HHa, CeqOBaTembHO MeHbuIe 300000. Kak cramo mosxKe u3Bectuo (1%), 
B COCTaB JleTaIbHbIX (akTOpOB TOKCHHa C BxosuT coccdomunasa C. 

ConoctaBAd MOJYYeHHbIe HaMH pe3sysbTaTbl C JaHHbIMu Ban Xelinwurena 
u Bunyoua (14), Kkoropple onpeenumu KoncranTy Audbysuu dochomunasn C 
(Do) = 7,41-10°7 cm®?-cex™?), MbI nNonbiranucb momcuntarh f/f, (5). Bema 
mosyuena BeinunHa 0,93, ouenb O1u3Kaa K 1, UTO NPHBOANT K BHIBOLY O ccbepn- 
yecKoH (bopMe MouvleKysIbI cocdomuna3sp C. 

OTOT BbIBO MMeeT CylecTBeHHOe 3HaueHHe, Tak Kak M~100000 mpu che- 
puyeckoh dbopme yvacrull cooTBercTByeT ux Juametpy ~69 A, uToO 3HauHTeJIbHO 
MeHbIle CpefHero paccTOAHUA MeXKAY HOHH3aLMAMH pH y-oOsmyyenuu ( >100 A). 
OTo NoKa3biBaeT, YTO MeXKAY MHAKTHBUPYeMbIMH OObEMaMH HET MepeKpbiBaHHA, 
4TO ONpaBAbIBaeT MpHMeHeHHbIi MeTOA pacuera. 

Bpoda nomyueHHy!0 HaMM BeMYHHY MOJIeKyMApHOrO, BeCa H KOHCTaHTY 
Judpy3uu B u3BeCTHOe ypaBHeHue CrenOepra: 


be SIRI 
D(1—op) ’ 


Tye v — YiebHDIM MaplManbHbIt OObeM Geka, a p — IWIOTHOCTb pacTBopuTeA, 
Mbl MOCYHTaMM BepOATHYIO KOHCTaHTy ceumMeHTalun cbocdomunasp C 
ee 7;:9- 107%, 

Axstopbl BbIpaxkaroT cBolo 6arogapHocTs upod. A. I. [lacstacKkomy 3a ten- 
Hble KOHCYJIbTallMu pH MpoBekenuu JaHHo padoTn, B. MW. 3arynospcKomy 3a 
comelicTBve pH o6y4eHuu Mpenapatos u A. A. 36poxnHe 3a yyuacrue B TIpH- 
TOTOBeHHU MpenapaTos cboctomunasel C. 


VWuctutyT 6voxumun um. A. H. Baxa Tloctynusio 
Akanemun Hayk CCCP, SVL 195% 
Tocyzapctsenupit MucturyT rurvexbl 
u BuoxuMuuecKHi KOMHTeT 
Ilompexol AkajlemMunH HayK 
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Jloxnnaygn AkaweMun Hayk CCCP 
1957. Tom 116, Ni 2 


BHOXHMHA 


Axagemuk A. WM. OMAPHH, Fr. A. HEBOPHH u B. 3. BAPAHOBA 


BJIMAHWME JESOKCHPABOHYKJIEMHOBOH KHCJIOTHI 
HA PACLUENJIEHHE BEJIKOB TPHIICHHOM 


B cBsa3u ¢ TOM BaxKHOH poOsbIO, KOTOPy!oO HrpaloT B OpraHH3Me HYKJICHHOBBIE 
KHCJIOTbI, B NOCeqHHe FOAbI BHUMAaHHe pAa ucceLoBaTeseH NPHBMeUeHO K H3- 
YUCHHIO BJIMAHUA STON Ppynnbl BeUeCTB Ha AKTHBHOCTb Pa3JIM4HbIX PepMeHTOB 
B onbitax in vitro. Cnasux u Cmerana (1), [opm u Tpy6emosa (?) noxa3amn, 
yto PHK topmosutT felcTBue mpoTenHa3 HHX%Ke HX H3O09JIEKTPHYeCKOM TOUKH 
B (PH3HOMOFHYeCKHX KOHUeHTpalluax. Uenvuora u TlapnoscKuh (*) na OemKOBbIXx 
mpenapatax W3 MbILIL — ambdonaze H 9HOIa3e — MOKa3asM OOpaTHMOe TOPMO- | 
*KeHHe UX (ePMeHTATHBHOM AKTHBHOCTH IPH B3aMMONeHCTBHM C HYKJICHHOBBIMH | 
KHCJIOTaMH, OCO6eHHO c BbICOKOMOuMepHOH JLHK. OGHapy2xeHo Tak2Ke TOPMO- 
XKeHHe AKTHBHOCTH aprvuasp (4) w wu30UMMa (°) B MpHCyTCTBHH HYyKMeHHO- 
BbIX KHCOT. Baraep (*°) Hallien, YTO MOLaBeHNe AKTHBHOCTH aMHsa3 ComOsa: 
B mpucytcrBuA PHK o6ycioBieHo CHIbHOM alcopOupylollel crocoOHOCTbIO Mo- 
culeqHel. J 

MexaHv3M B3aHMOJeHCTBHA HYKJICHHOBbIX KHMCJIOT C (ePpMeHTHBIMH OesKaMu 
He ABJIA€TCA MOKA JOCTATOUHO BbISICHeHHbIM, OHAKO MMeIOTCA OCHOBAHHA CUH- 
TaTb, YTO MPH TOM OOpa3sy!IOTCA KOMMVJIeKCbl, KOMNOHCHTbI KOTOPBIX MOryT ObITb 
CBA3aHbI MexKY coOo Mp NOMOLLA 2eKTpocTaTHYeCcKOrO B3aUMOseHCTBUA, 
BOJOPOAHOH CBA3H, BaHJepBaabCOBbIX CHJI HJIM KOBaJICHTHOM XHMM4eCKON 
cBi3H. OOpa3s0BaHHe TaKHX KOMIMJI€KCOB ObIIO YCTAHOBJIeEHO MeTOJOM 9/1IeEKTpO- 
cpope3a (’, *) a Meroylom cBeTopacceauua (°). 

Hamu uccieqopaocb BIMAHHe BbIcokKonNoOAMMepHoH JLHK ua mporeomuTuye- 
CKHH Tpollecc B YCOBHAX BbIWIe H302IEKTPpHYeCKOH TOUKH, T. €. B YCJIOBH- 
AX, Kora B3auMogelictBue JHK c depMeHToM He MpHBOAMO K BbIMaeHHo. 
ocalka. 

B onpirax ucnob3o0Basiacb HK us 306Hot *Keme3bl TeeHKa, MOeKYAAPHbIE 
Bec KOTOPOH, ONpeeueHHbIM BHCKO3HMeTpuuecku (1°), cocraBian 0,8— 1,4-10°. 
Kpucraianueckui TpuncHH Obl NosyueH mo Metoxy Kyuutia u Hoprpona (2). 
OnpeleneHHe KHHETHKH MpOTeoH3a MpOBOAMOCh CMeKTpOCOTOMeTPHYeCKH MO: 
MOMpulMpoBaHHOMy MeToxy Kyuutua. M3 onbirHpix cmMecei, coxepkaBliux 
(bepMenT u cyOcTpaT, Yepes oMpeeieHHble HHTepBaJIbl BPeMeHH HHKYOALHU 
(B doctbatHom Gydepe pH 8,0 — 8,4) Gpanucb npo6pi no 0,1 Ma, K KOTOpHIM 
OJHOBpeMeHHO NpHOaBAIH NO 4 Ma JMCTHAMMpOBaHHON BosbI u no 0,1 ma 90%. 
TpuxsopykKcycHow KucuoTEI. Ilocne 45 MHH. CTOAHHA MPH KOMHATHOM Temne- 
paType M TIWLaTeIbHOrO MepeMelIMBaHHA OMpesenAmuch onTHYeCKHe MNOTHOCTH 
oOpasoBaBiiuxca cycneH3ui npu 400 mp B cnexrpodotomerpe C®-4. Ipupocr 
mporeoiu3a XapakTepusoBpaica BemM4uHHOH AE, coorBercTByiolleHd pa3HoOcTH. 
MeKLY ONTHYeCKOH MIOTHOCTHIO, MoOyYaeMoH pH HyeBOM BpeMeHH HHKYyOa- 
IMM, HW ONTHYCCKON MIOTHOCTbIO, MOyYaemMol B ONpeeeHHbIM OTPe30K BpeMeHH. 
KountTposem cury2kHI XOA mpoTeomusa c OOaBenuem BMecto JLHK sxsupanent- 
Horo oObema | M pacrsopa NaCl, tak Kak ucnomb30BaHHbIii B ONbITaX mpenapaT 
JMHK taxxe Haxogusica B pacrpope | M NaCl. 

Ha puc. 1 mpencrapnenbl KpuBEle xofla MpoTeomH3a TPHMCMHHOM pa3MUHBIX 
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cyOcTpaTos: CbIBOpoTOUHOrO abOyMuHa, AMUHOTO ambOymuHa u Ka3enHa. Kax- 
aa onbitHax KpuBan (c JoOapnenvem JLHK) AomKHa cpaBHuBaTbcsA C CooTBeT- 
cTBYlOULeH KOHTPOJbHOK KpuBoH. B ciyyae pasinuHbIX cyO6crpaTOB MMeeT MeCTO 
3aMeETHOe TOPMOKeHHE MpOTeOMUTHYeCKOFO Mpouecca. 

Jia BbIACHEHHA MPHpOAbl TOPMO%KeHUA Npollecca npoteosu3a B MPUCyTCTBHA 
HK npososujiocbh uccseqoBaHhe BIMAHUA Ha XO mporeosu3a npewBapuTesb- 
Hou unkyOauuu c JIHK ognoro depmenta_win ofuHoro cy6crpata. 


4% 
% 


80 &0 
70 70 |- 
50 Bs 60 
30 50 
40 uy 407 
2 
% 
a) 
dO 30 
20 20 
10 17 
G g pelea 
Oh 1 1h @ 2b 3 9 4 Vae6 Wg ¢ te 2 242 3 FV? 4 V0 
Puce. 4 Puce. 2 


Puc. 1. Bauaune HK wa xo mporeonvoa TpHNCHHOM pasMUHEIX cy6cTpatos: J — cbIBODO- 
TOUHBIN aIbOyMHH, 2 — AWUHbI anmbOyMuH, 3 — Ka3seHH, K — KOHTPNJb, 0 — OBIT 


Puc. 2. Bausanne npegpaputenbHoli nHKy6aunn c JLHK ognoro cy6ctpata u oJHoro gepmenta 

Ha Xoj npoteownsa: 1 — nukyOupoBaHve cbIBOpoTOUHOTO aiLOyMuHa C NaCl B TeveHne 45 Mun. 

mpu 37°, 3aTem QoOapsenne cpexero depmenta, 2— HHK)OxpoBaHhe CbIBOPOTOUHOFO at OymuHa 

c THK, 3arem oOapenne hepmenta, 3 — nukyOupopanne 1puncuna c NaCl u AoOapenne cpe- 
*ero cy6ctpata, 4 — uukyOupopanue Tpuncuua c JIHK. 


Ha puc. 2 npuBesenbl pesybTaTbl OLHOFO H3 ONbITOB STOH Cepun. B Bapnax- 
Tax onbita 2 u 4 Kommuectso JLHK ofunakoso u coorHouenne JLHK : cyOcrpar 
papuo | : 15. Coornomenve JLHK : rpuncuy mpu npesxBaputenbHoK nuHkyOalnu 
MX cmecH cocTaBlamo 4:1, a CooTHOWIeHHe (epMeHT: CyOcTpaT B 9THX OMbITAax 
paBuasocb | : 70. V3 paccmorpeHuaA STUX KPHBbIX CeMyeT, YTO peskKOe TOPMO- 
MKeHHE MPOTeCMU3a MPOHCXOANT TOJbKO B CyUAe MpeABapnTeAbHOK HHKYOauNH 
ce JIHK cy6crpata, tora Kak mpesqBaputembuad unkyOauua c JLHK depmenrta 
MpakTHUYeCKH He CKa3biBalacb Ha KUHeTHKe MpoTeomn3a. B anaorm4uHo nocTaB- 
JICHHOM OMbiTe C HCNOb30BaHHeM B KauecTBe cyOcTpatTa Ka3eHHa MIpW Apyrux 
COOTHOIIeCHHAX KOMNOHEHTOB MOsy4¥eHa CXOQHAA, HO HECKOJIbKO MeHe€ APKO BBI- 
paxkenHaad KapTuna. Ha ocHopaHuu pe3yJIbTaTOB 9THX OMbITOB MO?KHO MpHhTH 
K 3aKJIOUeHHIO, YTO B HCMOb30BaHHBIX cucTeMax JLHK okas3pipaeT BAMAHHE 
He Ha (pepMeutT, a Ha cyOcTpaT, aba OOMLyIO KapTHHY TOPMOXKeHUA MpoOTeoH- 
THYeCKOrO Mpoliecca. 

Onpeferenne BIMAHMSA Ha XOX MpoTeon3a BeMUMHb! CooTHoenUsA LAK : cpi- 
BOPOTOUHbIM anbOyMMH pH MpelBapuTebHOM MHKyOallMH MX CMeCH MOKa- 

Pai 


3aN0, UTO YBeIMYeHHE 9TOFO COOTHOLWIeHHA MPHBOAUT K YCHeHHIO TOPMOxKeHUA 
mporeou3a, HW TOJbKO Mp SobiwoM us6nITKe JLHK Hag cbiBOpoTOUHbIM abOy- 
% Muyo (1:0,6 u 1:0,5) He mponcxoguao 
80 JlasibHeiluero TOpMOxKeHUuA MpoTeomu3a. B 
pale onmbIroB OOHapy2KeHO, YTO TOPMOxKeHHe 
poTeomu3a HacrynaeT HW pH O4eHb OOuIb- 
INOM M36bITKe CHIBOPOTOUHOFO asIbOyMuHa Hal 
HK. Tak, wanpumep, mpeqBaputTembuaa 
a2 uuH<yOaltua JTHK c cbiBopoTouHbIM asbOy- 
M4HOM B OTHOWeHHH | : 76 JaBana 3aMeTHOe 
TOPMOxXeHHe mpoTeomH3a. | 
YuuTbIBad TOT (aKkT, YTO BbICOKOMOMMMep- 
HbIC HYKJICHHOBbIe KHCOTHI OOalaloT OovIb- 
Wel CMOCOOHOCTbIO K B3aHMOeHCTBUIO C Oel- 
KaMH, HaM pelcTaBAAJIOcb HHTepeCHbIM Ipo- 
CeqMTb, KaK BaMAeT NomMMepHocTb JLHK ua 
XOJ_ poTeomu3a Ka3evHa TpumcuHoM. Jaa 
3TOH Welw pacrBop Ka3eHHa HHKYOUpoBaJcA 
-c*pa3IM4HbIMH mpenapatamMa JIHK (pune. 3). 
Tlocie npexqBapuTembHOH MHKYyOalluu BO BCeX: 
BapHaHTaxX oOMbiTa oOaBaCA TpHNCHH HW 
CHHUMaslaCb KMHeTHKa Mpoteomu3a. M3 jan-' 
HBIX pHc. 3 BUAHO, YTO HavOosbUlee TOPMO- 
*KeHHe MpoTeoH3a MpoucxoqusIo B cmryuae 
uHkyOalun Ka3euHa c JLHK uwan6onbitero 
MOJIeKYJIAPHOTO Beca, a CaMbIM CaObIM OBIIO: 
Puc. 3. Xo mporeomusa kaseHHa —_ ;onMormKenHe MpoTeomusa c JLHK, o6padorau- ' 


B NPWCyTCTBHH Pa3JIMUHbIx Mpella- 2 2 
patos HK: {— xoutpoms, 2— Hou jesokcupHOouykuea3 on. 


MHKyOMpoBaHue KaseuHa C Mpera- Panee (#”) 6bulI0 MoKa3aHO, 4TO 9H3HMa- 
5 = 
patom JLHK mom. Beca 8-10°, 3 THUeCKHe Mpolleccbl, npoTeKatolllve BHe Opra- 
uHKyOupoBaHne KasennHa c JLHK BAe ors Fs 
mom. Beca oKo0 4-105, 4-—wa. HM3Ma, MOFYT 3aBMCeTb OT HaM4HA B peak- 
KyOupopaHHe KaseuHa c JIHK, IMOHHOH CMeCH HeOOJIbIUNX KOJMUeCTB JIMMON- 
HpeqBapHTesbHO eNoMMepH30- JOB, OOPasYIOWIHX KOMMIeKCbI Cc Oenkamu. B 
BaHHOH NesoKcupHOonyKneasolH 20 —yactoseli paOore ycraHOBMeHo,  4TO 
MOJHOPO Ppa3s*KHKeCHUA. 2 
mpucytctBsue JIHK take cyllecrBeHHO 
BIMAeT Ha KHHETHKY MpoTeomMTuYeCKOrO Mpolecca. CoBOKYNHOCTh 93THX (ak- 
TOB CBHJeTeIbCTBYeT O MHOFOOOpa3HH BOSMOXKHBIX NyTeH peryMpOBaHHA JH3H- 
MaTHUeCKHX MpolleccoOB B TaKOH CJIOXKHOH UM MHOFOKOMNOHeEHTHOM CHCTeMe, 
KaKOH SABJIAeCTCA KJIeTKa. 
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HWokrnuayn Arkanemun Hayk CCCP 
1957. Tom 116, Ne 2 


BHOXHMHA 
A, A, MPOKO®bEB u [. B. HOBHLLKAS 


AKTHBHOCTb JIMNMA3bI WH HAKOMNJIEHHE KHPA 
-B CEMEHAX JIBHA WH MAKA 


(ITpedcmaeaexno axademuxom A. JI. Kypcanoeoim 11 VI 1957) 


CorjacHo cyllecTBy!ouluM mpefcrapsienuam (14) s3aKsOUMTebHbI 93Tan 
oOpasoBaHuA TiulepHoR, T. €. OOpasoBanne ascpupHol cBa3H MexkKAy rinuepu- 
HOM H 2XXHPHbIMM KUCJIOTAMH, OCYILeCTBJIAeTCA C MOMOUIbIO CMel\MabHOrO dep- 
MeHTa siumasbl. [IpunHumaetca TakxKe, ¥TO M OOpaTHbIii mpollecc — pacnad un 
OMbIJIeHHe 2KUpa, MPOMCXOAAMMH, HAaNpHMep, NpH MpopacraHuu CeMAH MacyIH4- 
HbIX PacTeHHH, Take KaTamH3supyetca munazoi (°, °). Bo Bcakom cuyuae, 


Taodauna 1 


M3meHeHue akTHBHOCTH JIMMa3bl WH HakOMWeHHe Macula B CO3peBalo- 
IMHX C€MCHAX JIbHa HU Maka 


z as Cozepxk anne § AKTHBHOCTb JIHNa3bl 
a 4 a Macyia oie (ma 0,14 NaOH) 
= 9 o ce 

3) . cs) 56 : 
=f 6 2 1 * 32 S oe : 
Se oc lms | on pe oe at es comet ne a 
a8 St s o§ BS om oS . So 
Bela tl ana see aol amd 
oes a eee. AE Sepd mtr estuileeess 
Te Qo 1S) os =a ais 2] =a =O 

CemMeHa bua 

Oil O2 ie-8b 0 Deport A 0,8 | 0,64 | 4,04 
42x idedavtinGocr hur AG too dedi hal? 5 

20 hr 6H G61. 840.) B40. Ads ee kanal aoa 
26 | 4,1 | 52,6| 1661 | 40,5 a8 9,2 | 4,07 | 2,26 
40 | 6,4 | 27,7 | 2691 | 42,4 A 3,4 10,38 | 0,54 
54 16,5 |} 9,7 | 3082 | 46,2 TNO ABSIOs 42 

CemeHa Maka 

een Ont a Ol Ta 152 gg | 2,06 0,05 | 0,49 
LORS ORTS 79 48 | 26,7 18.5 OnS2a 0). 36) lego 
16 | 0,33 | 63,5] 159 | 48,1] 4,’5 | 0,77 | 0,85 | 2,33 
21 | 0,46 152.6} 240] — S28 | 9,41) 2,49 
ee BhOgeaaTot ee [ONS | feo Wt Ol Wt 16 2.28 
OIE onl cba ete 262 | o0),9 Oni Oe Bs |) ahr 


‘aK cripapesiuBo ormMeyaer BamauH (°), BCIOLy, Pe MpOMCXOAMT peBpaliienue 
Kupa, OOHApyXUBaeTCH aKTHBHAA JMMa3a. 

Cepbe3HbIM JOBOJOM B TOsb3y HeNOCpeACTBCHHOFO yuaCTHA JMMa3bI B CHHTe3e 
<upa MOrio Obl ABHTbCH YCTaHOBJeHHe KOPpeMALMM Mery TeMMaMH Hakore- 
WA 2Kpa HM CTeMeHbIO AKTUBHOCTH JIHMa3bl B COSPeBAaIOULMX CCMeHAX MaCIMUHbIX 
acrenuli. M3pecruo, aro Mpv co3peBaHHM CeMAH JIbHa AKTHBHOCTb JIMMAa3bl 
ocrenenno nanaer (’, 8). Kpome Toro, Obit OTMedeH (aKT H3BECTHOH KOppewsA- 
UM AKTUBHOCTH JIMMa3bl C HallpAxKeHHOCTbIO AKUpPOOOpasoBaTeJbHOrO Mpollecca 
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B cospeBaloulux!cemenax nogcomneynHka,(*). Aa Apyrux MaCJMUHBIX pacTeHHk yy 
JlaHHbIe JIMOO HeMOMHbIe, HOO OTCYTCTBYIOT. i 

B uactostieli padote Oba NocTaBseHa 3ayava NpocweqUTb XapakTep CBASK 
MeKY HaKOMeHHeM 2KUpa WM AKTMBHOCTbIO JMMasbl. OCHOBHBIMK oObeKTaMr § 
CNLY2KWJIM CeMeHa JIbHa HM Maka B TeYeHHe BCero NepHota Ux PopMUpoBaHHA Hy 
cospepanua. Pacrenua BbipalituBamucb B 1955 u 1956 rr. Ha OnbITHOM yuacTKelp 
Vincruryra dbusvonoruu pactenuli AH CCCP. Or6op cpequux mpoO Mpou3Bo-ff 
JWJICA CHCTeMaTHUeCKM C MpelBapHTebHO OTMeYeHHBIX (BpeMa IBeTeHUA) TH-) 
NMYHBIX pactenu. Uncno pacrenuli B KaxKLOH mpoOe KoNeOamOCcb OT 25 (mMak)® 
no 50 (nex). AkTHBHOCTh MMasbl ONpeeMANACh amKkasMMeTPHYeCKUM MCTOLOMY 
no Epmaxosy (2°), c TeMu H3MeHeHHAMH, KOTOpble OblIM BHECeHbI HAMM paHee ( )) 
K coxanenuio, 06 akTuBHOCcTH (epMeHTa IIpHXOAMTCA CYATb Ha OCHOBAHHHY 
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Puc. 1. W3menenve akTHBHOCTH JHMIa3bl (2 u 4) uM NpHpocT xupa (1 u 8) 
B CO3peBalOWINX CeMeHaX JIbHa (/) H Mo_comHeuHHKa (//) 


olpeleleHHA €FO FHAPOMMTHYeCKOH JeATCJIbHOCTH, TaK KaK CKOJIbKO-HUOYIb 
YHOBJCTBOPHTEIbHbIX MeETOLOB yYeTa CHHTeETHUCCKOH AKTHBHOCTH JIMMa3bl B Ha- 
cTOALLee BPeMA ellie He CyllecTByeT. KommuecTBo xXupa ONpesenAOch petbpakTo- 
metpnuecku (*°), Marepuan 4a onpewenenud %KUupa MpelBapuTenbuo cbuKcupo- 
BaJicd B ammapare Koxa, nocuie Yero BbICYIMBaJICA B BEHTHJIATOPHOH CyMIMsKe 
mpu 40—40°. J[na yuera cyxoro Beca CeMAH MoceqHNe PUKCHPOBAHChb BbICO- 
KOH Temieparypot (15 mun. mp 105°) c nocnenqyroulel cyuKo B CyLIMJIbHOM 
wuKady (50—60°). BaaxkHocTb CeMAH ONpeseiAacb OOBIUHBIM BeCOBbIM nyTeM. 
IIpu6apKka *Kupa (mr/cyTKv) BbIMHCAAIaCb Ha OCHOBAHHM aOCOMIOTHEIX BeHUMH 
HakollieHua *Kupa B 1000 ceman. PesybratTbl, XapakTepusylollne 3aKOHOMep- 
HbI€e H3MCHeHHA B CeMeHaX JIbHa B Ipollecce UX Co3peBaHHA, wpecTraBeHbl 
BTa0m. 1 Kak BuAHO u3 AaHHbIX Ta6. 1, B Mpollecce opMupoBaHus u Cospe- 
BaHWA CeEMAH IPOMCXOAMT HeYKJIOHHOe yBeH¥eHve BeCa CeMAH HM NaeHue ux 
B@KHOCTH. OTHOCHTeIbHOe cosepxKaHue XKUpa O4eHb OpIcTpO pac: 
TeT IpuMepHo Jo 26 He C MOMeHTa LUBeTeHHA, ocne ‘ero usmMeHsercs 
CpaBHUTeIbHO Malo. Hakonsenne aOcoJOTHBIX KoNM4eCTB %Kupa Mpoucxoln 
Wo MoHOrO CospeBaHHA CeMsAH. Pacuer cyTouHOrO HakOMWeHUuA %KUpa NOKasbl 
BaeT, UTO HavOoulee HHTEHCHBHO 9TOT MpOlecc MpoucxoAUT B NepHo MEK 
13—26 quamu. Matepnanbt TaOIHUbI CBUeTeIbCTBYIOT O TOM, UTO HauOonbuIas 
AKTHBHOCT JIMNa3bl TaKIKe MPHXOLMTCA Ha yKasaHHbii mepuox. O tom, ur 
JaHHaw 3aKOHOMePHOCTb CBOHCTBeHHa B MSBeCTHOM Mepe, M0-BHMMOMY, 1 
HEKOTOPBIM LpyrHM MaCJIM4HbIM CeMeHaM, CBYJeTeCTBYIOT MaTepMavibl, Moy 
yeHuble panee (*). B yka3aHHBbIX OMbiTax ObIa NpocieKeHa uHaMuKa Hakone 
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Ha 2%Kupa HM aKTHBHOCTH Junasbl. [[pousBexeHHblit HaMu pacueT KOppeAATHBHO! , 
(BASH MCKAY HHTCHCHBHOCTbIO HAaKOIMJICHHA %KUPa MU AKTHBHOCTHIO JIMMAsbl Y Ce- 

AH MOACOHEUHNKa MOKAa3bIBaeT, YTO HM y CeEMAH JaHHOFO pacTeHuA MaKCUMAaJIb- 

BIM CYTOWHbIM MPHPOCT 2%upa NOCTATOYHO XOpollo coBNagaer c HanOoubUleli 
aKTHBHOCTbIO (epMenta (puc. 1). 

Tlogo6noe ucenenosanue Obi10 MpoBeeHo TaK%Ke C MAKOM MaCNIHUHBIM. Jipyx- 
METHHE OMbITHI Had BECbMa CXOMHbI€ Pe3 yJIbTATbI, XOTA MeETEOPOMOFHYecKHe YCIO- 
Bua 1955 wm 1956 rr. Opinu pasauunEt (prc. 2). 

Kak BHHO u3 rpatbuka, B CeMeHax Maka He HaOsOWaeTcd Tako KoppeALUU 
MexK/ly HHTCHCHBHOCTbIO HaKOMJICHHA KUPa WM AKTHBHOCTHIO JIMMA3bl, KaK B Ce- 
MeHaX JIbHa HM NoscomHeynHka. MakcumMyMbl HMMa3HOM AKTHBHOCTH HeCKOJIbKO 
CABHHYTbI BUPaBO, T. €. HaWOOJIbIad aKTHBHOCTb (bepMeHTa MIpHXOMUTCA Ha 
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Puc. 2. Mamenenue akTHBHOCTH wuMa3bi (2 u 4) H MpupocT wxupa (1 u 3) B 
cospepalollux CeMeHaX Maka MacaMuHoro. J — 1950 r., JJ — 1956 r. 


MepHOL, HeMOCpeCTBEHHO CJIeLYIOWN 3a HaMOosee HHTCHCHBHbIM HaKOMJeHHeM 
*upa. OcoGeHHo ApKO MoWoOHoe «OTCTaBaHHe» JIMMAa3bI OplIO BbIPa%KeHO B YCJO- 
BuAX 1956 r., KOTOpbIHd XapakTepH30BaJICA Oosee paCTAHYTHIM NepHOOM cospe- 
BaHHA CeEMAH BCJIEACTBHe HA3KUX TeMMepaTyPp H BbICOKOM BylaxKHOCTH BereTallHOH- 
Horo MepHosa. 

B To Ke BpeMa [pyre 3aKOHOMepPHOCTH, CBOHCTBeEHHbI€ CO3peBalOLLHM CeMe- 
HaM MaCJIMUHbIX paCTeHHii, MOMHOCTLIO COXpaHAJIMCb U y Maka (TaOu. 1). 

Uem oObaACHHeTCH NOMoOHOe pasMuMe B MOBeeHHH (bepMeHTa Y Pa3HBIX 
MACJIMUHBIX CEMAH, OCTaeTCA MOKa HeACHBIM HM TpeOyer AONOHUTebHBIX HCCIIe- 
qoBanult. He uck10ueHa BO3MOXKHOCTh, 4TO Oolee TeCHAA CBA3b MEXKy *KUpo- 
HaKOMJICHHeM HM AKTHBHOCTHIO JIMMAa3bIl MOrsia Obl BbIACHHTbCA Ip yyeTe CHHTE- 
3upylollleH aKTHBHOCTH @epMeHTa. 

Ha ocHOBaHuv MIpHBeeHHbIX MaTepHasIOB MOXKHO IIpHUTH K 3aKJIOUeHHIO, 
UTO H3MeHeHHe AKTHBHOCTH JIMMa3bl UW WHHAaMHKAa HaKOMJIeHHA 2Wupa B Cospe-- 
BalollHX CeMeHaX MACJIMUHbIX pacTeHH rpadwyeckH BbIPaKaloTCA OMHOBEPLINH- 
HbIMH KPHBbIMM. B MosOsbIX CeMeHaX, B TKaHAX KOTOPBIX OTKJaJbIBalOTCA He- 
6oIbIUMe KOHUeCTBA XKUpa, AKTMBHOCTb JIHMa3bl CpaBHUTeIbHO HeBeHKa. 
B 6ouee 3pembixX CeMeHaX TeMUbI HaKONJeHHA %KUpa YBeMMYMBAIOTCA, pacTeT 
TakoKe H AKTHBHOCTb (tbepMeuTa. B co3peBatollMxX CeMeHaX aKTHBHOCTb PepMeuta 
M 2KHpOHakKOleHHe 3aMeTHO OcaGeBaioT. Huskve ypoBHH HaKOMJeHuA 2xupa 
M AKTHBHOCTH JIHMa3bl XOPOIMO KOppesIMpylWT Mexy coOoH y BCeX HCCeLOBaH- 
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HbIX pacTeHuli. B OTHOWIeHHH %Ke MAKCHMAJIbHBIX 3Ha4eHMM MOKasaTesel TakaA| 
KoppelaluA OOHapyxXuBaeTcCA JameKo He Bcerfa. JlocraTouHO NoOHaA, IpAMaA 
KOPPe/IALLMA MeXKLY HAKOMJIeHHeM X%KUpa M AKTMBHOCTbIO JMMAsbl (Ha BCeX 
3Talax CO3peBaHHaA CeMeHH) OOHapy2xXMBaeTCA y JIbHa, MeHee MNomHaH — 
y nogcomneduuka. HaKkonell, y CeMAH Maka HaMBbICIad AKTHBHOCTbh (epMeHTa 
He CopmayjaeT C MAKCHMAJIbHbIM MpHpOcToM x2Xupa. 


Ilocrymusio 
10 VI 1957 
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Aoxraayge Akagemunu nayrx CCCP 
1957. Tom 116, Ne 2 


BHOXHMHA 


b. A. PYBHH uw JI. M. XAHJOBHHA 


JIEACTBME ®TOPHCTOFO HATPHA HA JIbIXAHHE 
30POBOM WM MOPA)KEHHOM ®0MO30M MOPKOBN 


(ITpedcmaeazeno axademukom A. H. Onapuxeim 7 VI 1957) 


K uncsy HanOoulee XapakTepHbIX H3MeHeHUI B xXose (usHOMOrMYeCKUX Mpo- 
WeCCOB, BOSHHKAIOWIHX Y BBICWIMX pacTeHHH NO BIMAHHeEM HHGeKUMU, OTHOCUTCA 
NIOBbILUEHHE MHTeHCHBHOCTH JpixaHun (+4, *). B wanmx uccaeqoBaHunx, 
HapAy C MoBbileHveM B 2,5—3 pa3a HHTCHCMBHOCTH JbIXaHHA B KOPHAX MOP- 
KOBM B CBA3H C 3apaxxenvem Phoma Rostrupii, na6moyanacb akTuBallua nowH- 
(eHONOKCHAa3sbI HW NepokcnAasbl (HHOrya B Y—11 pas). 

B psaye ucceqoBaHul MOKa3aHO, TO aKTHBUpOBaHve AbIXaHuA NOM BIMA- 
HHe€M 3apaxKeHHA JOJKHO PaCCMaTPHBaTbeA KaK OJHO 43 HaMOowlee APKUX Mpo- 
ABJICHUH 3alHTHbIX (PYHKUHN pacTuTesbHoro opranu3ma (14, 7, 1°, 4). B camoe 
MocyleqHee BpeMA YCTAHOBJeHO, YTO MPOMCXOLAMIMe MPH ITOM CABHIH B [bIXaHHU 
HMeIOT H€ TOJIbKO KOJIMUECTBEHHbIM XapaKkTep, HO H CBXA3aHbl C Ka¥eCTBeHHOM 
TlepecrpoHkow mpouecca (°, ’, 14). 

Bcem cKa3aHHbIM NojuepkuBaeTCA HEOOXOAMMOCT JlaJIbHeliilero JleTaJIbHOTO 
USYYCHHA W3MeHeHHH B OKHCJIMTebHOM OOMeHe PaCTHTeJIbHOH K/ICTKUM, KOTO- 
pble BO3HHKaIOT B He NO BIMAHHeEM MaTOreHHbIX MHKPOOpraHH3MoB. 

B HacrToslle pa6oTre u3J10xKeHbI JaHHble MpOBeJeHHbIX HaMM HaGwIOLeHuu 
Hal, BJIMAHUeM, KOTOpOe OKagbiBaeT NaF ua fbIXaHue MOPKOBU — 3OpoBOl Hu 
gapaxenHoi Phoma Rostrupii. 

Kak u3BeCTHO, (@TOPHCTHIM HATPHH WeHcTByeT Ha NepBbl sTaN IbIXaHndA — 
TIMKONIH3, NofaBiaa sHonasy (°, °). Mmetorca, Kpome Toro, yKa3aHuA Ha TO, 
uto NaF nogapaaer peakiun cocdopusMpoBaHHA UW BJIMAeT TaK%Ke Ha WAMTOXpoM- 
HyIo cuctemy (°). 

Pa6ota mpoBoxusacb C JByMA COpTaMHM MOpKOBH: paHHuM — HantcKkaa u 
nosqHHM — MocKxosckasd 3uMHAKc. UnctTocopTHbi MaTepuvasI MbI Nowyuatw Ha 
MpOTsxKeHHU MepHOa XpaHeHuA u3 OBOWeXpaHunuita UpuOoscKoh ceneKitHoH- 
HOM cTaHiluH mpu cofeticrsuu C. I]. Aranosa. 

VUckyccrpenHoe 3apaxkeHHe MpOH3BOAMIOCb KyCOUKaMH MMLeIMA YHCTOU 
KyabTypbt Phoma Rostrupii, Koropbie BHOCHIMCb B Hawpes BOKPyr FOJOBKH 
KopHsa. KonrpouibHble KOPHM TakKe Halpesamucbh. Saparkennas u HesapaxkeH- 
-Had MOPKOBb XpaHusaCb B OTIeIbHbIX ALWMKAX B MOKPOM MeCKe B XOJONMJb- 
Huke mpH 4°. : 

Ha ocHopaHuv MpoBeseHHOli HaMH MeTOAMYeCKOH paOOTbl MbI OCTAHOBMJIMCh 
Ha kKoHUentpalun NaF 0,02 M. 

_ Bregenue NaF sb TKanb KOPHA MOPKOBH OCYLLeCTBAIOCb MeTOJOM BakyyM- 
WHPWIbTpPalMH; KOHTPOJIbHble KOPHH UnusLTpupoBasucb Boson. IIpu onpeze- 
jlenuu panuanua NaF ua gprxanue mutlenua Phoma Rostrupii nocnequni nome- 
Iaicd B pacTBop PropucrToro HaTPHA; KOHTPOJbHbIe NpOOb! NoMellatH B BOLy. 

Onpenenenua mpoposuiucb Ha 20 feHb Nocie 3apay%keHHA B alinapare 
Bap6ypra mpu Temnepatype 25°. 

Y sapaxKeHHoi MOpKOBH OobUIOe KOMYECTBO MULeMA HaXOMMTCA B pas- 
pylieHHOH, movepHeBleH TKaHH B NyCcToTax, oOpa3s0BaBlUHXCcA B STOH TKaHH. 
Kpome tTakoll HeKpOTU3HpOBaHHOH TKAHM UCCIeMOBaNacb OTJebHO TKAHb 
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BHelHe 30poBad, pacnosoxwKeHHat pALOM C MeCTOM MOpaxKeHHA, IPH MUKPO 
CKONMYeCKOM HCCMeIOBaHHH 9TMX YuaCTKOB KOpHel, B HUX He OblIo OOHapy 
2KeHO MHUemuA rpHda. 

Uactb MOJYYeHHEIX JaHHbIX MpuBeqena B Tad. 1—3. 


Taodauna 1 


Jlefictsue (TOpucToro HaTpHA Ha bIXaHHe SOpoOBOl UH 3apaxeHHOHU 
Phoma Rostrupii MopKosu 


Tlorsomenue Oz Bpryesenue COg 
B pwi/Pr-4ac B pulr-aac 
B % OT B % OT 
ete geeite H,O KOHT- HzO e KOHT- 
oe ON gone | ee a 
MocKOBCKaw 3UMHAA 
4 Il | Hesapaxenuas 99,3 Hl 42,4 — — = 
S3apaxkeHHad BHeIHe 3fopo- | 181,8 87,3 48 ,0 — _ — 
Bad TKaHb 
HekporTu3HpoBaHHad TKaHb 345,8 | 362,9 | 104,9 — — — 
4 lil | Hesapaxeauaa 113,8 Pall oi 24,0 64,7 0,0 0,0 
SapaxkenHan 202 ,6 88 , 4 ery | any) 63,4 35,8 
20 IV | Hesapaxxennaa 184,6 yes) 40,9 | 183,3 79,4 43,7 
SapaxkeHHadt BHeIHe 30po- 
Ban TKAHb 174,8 | 115,8 GOR 2m AOR 58 , 2 52,6 
Hexporu3upoBanHad TKaHb PAD TN PAs Wiles ZA | eA GN AYO) 4 133,50 
Hautckaa 
1 Il | Hesapaxxeunaa 86,8 1) 2 Pad — — — 
SapaxkeHHad BHeLIHe 30po- 
Bad TKaHb 194 ,6 02,9 PAL - — _ 
HekpoTu3upoBaHHad TKaub 347,90 | 443.704 449K — —_ ae 
2 Ill | HesapaxenyHaa AG 2,9 4,0 178 0,0 0,0. 
3aparxkennaa 203 , 0 67,9 Sees |) We Wea 36,6 
i8 IV | Hes3apaxennaa 110,4 20,9 NSO), Cee PAL, 12,3 
SapaxkeHHad BHeLIHe 320po- 68,4 26,9 38,7 60,6 33,0 04,4 
Bad TKaHb 
HekpotTusHpoBanuad TKaHb 18254 192685 105,56 76,1) 407, ON 4A0KG 


@Mtropucrsld HaTpHu, KaK BHAHO u3 Tabu. 1, CHIbHO NOMaBAAeT DbIXaHne 
3JOPOBbIX KOPHeH MOpKOBH. Tak, NoriouweHve KUCTOposa Mo_ JelicrBuem NaF 
cOCcTaBIAeT JIHib 4—22% oT AbIXaHuA KOHTpomA pa Hantcxol u 24—42% 
nua Mockosckoi samuel. Ene cuibHee nogaBaeTca BbIqelenHe yrieKHcoro 
rasa. B pa3Hble MepHosbl Xpanenusa scpcpeKT, BbISLIBAeMBIM (PTOPHOM HaTpUA, 
He ofMHakoB. MakcuMaJIbHoe NofaBseHve HaGsIOJalocb B MapTe; 0 9TOrO, 
Tak»Ke OvlMxKe K BecHe JelicTBHe NaF Opio ca6ee. 

Bananue NaF na aprxaHve 3apaxKeHHOM MOPKOBH CYyMLeCTBeEHHO OTMIM4AaeTCA 
OT BJIMAHHA STOO HHTHOUTOPa Ha HesapaxKeHHyto. 

OnpeneeHua MoKasaJIM, YTO B He3apaxKeHHOM MOpPKOBU O6OMX COPTOB B 
MapTe BbiqemenHe COz nox felicrauem NaF nomHocrbio nofxapssaerca, Tora 
KaK B 3apaxKeHHOH OHO cocTaBsANO OKOMO 1/3 OT KOHTPOA. 

lorsoulenne Kucsopoga nox Aelicrauem NaF noqapasnoch y HesapaxKeHHolt 
MOPKOBH TakyKe ropa3fo Coble, ueM y 3apaxKeHHOl. Ta 2%e 3aKOHOMePHOCTh 
HaOmofalacb MB Apyrve cpoku. Takum o6pa30M, pu 3apaxKeHHn MOPKOBH 
rpuoom Phoma Rostrupii ycrofumpocrb AbixaHua TKaHell MOPKOBU K JelicTBHK 
NaF sHauutembHo Bospacraer. 

Ilpx speqenun NaF B HeKpoTHsHpoBaHHYIO TKaHb, JbIxaHHe nocuenueli 
He MOMaBANOCb, HO 3HaYMTeJIbHO aKTMBUpOBaocb. AKTMBalMA OTMeuauaCck 
Kak MO Mormonjenuto Oz (4A—19%), Tak u no BplqemeHuIo COz (oKon0 40%). 
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CieloBaTeIbHO, Mp 3a60seBaHHH MOpKOBH ()OMO30M MIPOMCXOJIMT He TOJIbKO 
HHTCHCHPUKALMA AbIXaHMA HU AKTMBAMA OTeMbHBIX (epMeHTOB, 4TO OTMeYAa- 
JIOCb BbIIUe, HO H KaveCTBeHHad NepecTpolka [bIxaTebHbIX MpoLeccos. 

Jn BeldAcHeHHs MpHuHH 9TOrO UHTepecHoro dakTa MbI TIpeWIpHHAIN U3y- 
yeHHe QeHcTBua NaF wa fpixanne Munenua Phoma Rostrupii. Mpu atom oKa3a- 
AOCb, 4TO NOFIOWeHHe KUCTOpOAa Nol AelictBuem NaF, a Takxe u BbIMeeHHe 
yruleKHCIOrO rasa y Oomee MOMOJOFO MHIeIMA H3MeHHeTCA CubHee. Tak, [bIxa- 
} Hue NOX feuctBuem NaF y 15—20-nHesnoro MullenuaA mo norsommenuio Oz 
cocTaBnso 79,4%, a mo Bbiqemenut1o COz 54,8% or KonTpona. Y 30—35-nHeB- 
HOrO MHlleuaA BiuaHHA NaF wa peixanHe mouTu He HaOsmofanocn. II1pu ucese- 
AOBaHHH AbIxXaHusA 70-NHEBHOM KYJIbTYpbl OTMeyamach SHAUNTebHAad CTHMYAUHA 
Mpixanua (Ta6m. 2). 


- 


Ta6aunna 3 
WaOamiiee 7 


Vi3menenve fbixaTesibHoro Koadpdu- 
wyueuta y Phoma Rostrupii B cBa3H 
cO BpeMeHeM BbIpalluBaHHa Ha 
IMTATeJIbHOH cpeye 


Jlelictsue NaF 
Ha fbiIxanve Phoma Rostrupii 


TlormoujeHue Op, Bprzenenue CO, 


Bospact 


KY TYP B pw/P-4ac Kid B p.a/P-4ac ~_ Boeescn 
rpHoa H,0 EEO one KY JIbTYPbI H,0 
B JHAX | hae NaF "pond | (son NaF Ano ae (KonTp Ou) NaF 
15—20 | 309,0/245,4) 79,41520,2/285,0| 54,8 15—20 1,68 1,16 
30—35 | 508,9| 523,0} 93,6|682,0]675,3| 99,0 30—35 22 1,29 
70 185,2] 210,8| 113,8] 78,9]106,4| 134,8 70 0,37 0,50 


Hao OTMeTuTb, 4TO HHTCHCHBHOCTb JbIXaHHA CTaporo MHNeIMA CpaBHH- 
TeJIbHO HH3Kaad (cM. TaO. 2) MpH HeHOpMaJIbHOM AIA Phoma Rostrupii Hu3Kom 
AbIxaTesIbHOM Koadulnente (Tabu. 3). Tlo-BuquMoMy, Np AWHTeMbHOM pocTe 
Ha MOpKOBHOM 9kcTpaKkTe Phoma Rostrupii HauMHaeT OLyulaTb HeMOCTAaTOK 
MUTATeIbHbIX BEILECTB, MpeACTaBJIAIOWUX AbIXaTeJIbHbIM CyOcTpaT, 4TO, BO3- 
MOXKHO, BuleueT 3a COOOM yrHeTeHHe JbIXaHHA, OCOOCHHO Ha NepBoH cryneHu — 
TIMKOJIM3e; BNOJIHE BEPOATHO, UTO HMeCHHO 3THM HU OOYCJIOBJIEHO TO, 4TO B 9TH 
cpoku Nal ne noyaBiaer JbIXaHHA MHIUeJHA. 

Takum o6pa30M, 3apaxxeHue MopkoBu Phoma Rostrupii napsapy c CHIbHOW 
aKTUBallueH bIXaHHA HW JeHCTBHA OTICJIbHbIX OKCHa3 BbISbIBAeT Ka¥eCTBEH- 
Hble CIBHIH B JbIXaTeJIbHOH cucreme. He ucKs104eHO, YTO Y MOPKOBH IIpH 3TOM 
3HaUMTeIbHO BOSpacTaeT MONA yuacTHA MpxAMoro oKucJeHHA. Bompoc 3TOT 
TpeOyeT SKCIMepHMeHTaJIbHOrO H3y4eHHA. 


cep. Guon., Ne 5 (1956). : 
®C.Sempio, Phytopathology, 40, 1 (1950). 
Ann. Phytopathol. Soc. Japan, 20, Ne 2—3 
1] Uritani, T. Akazawa, M. Uritani, Nature, 174, No 4440 (1954). 
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PEOJOLHA 


H. A. AABYJIATOB 


ONPEMEJIEHHE MOLHOCTH ROTOKOB B3BEWIEHHbIX 
MNECYAHbDIX HAHOCOB Y MOPCKHX BEPEFOB 


(ITpedcmaeaeno akademuxom A. A. I puzopoeceim 29 IV 1957) 


IIpu crpoutesbeTBe rHpoTexXHHvecKHX COOpyKeHHli Ha MOPCKUX NOOepexKbax 
OJHOH H3 BaXKHbIX 3alad ABJIACTCA OMpeeeHHe MOUIHOCTH MOTOKAa MecuaHblx 
HaHocos. CyilecTBylolive B IpakTHKe MeTObI Noscuera mepemenjarouluxcsa 
Macc llecka BeCbMa HeTOUuHDI (*,4) H 6a3HpyIOTCA B OCHOBHOM Ha reomMopdouio- 


~THaeCKHX JJAaHHBbIX. Ecuu ravieuHble HaHOCbl NepeMeilaiorTcaA JIMWIb B MpWypeso- 


BOM 30HE MOPS, Te CpaBHHTeJIbHO JIeErTKO MPOM3BOAUTb HeMOCpeCTBeHHbIe Ha- 
6OeHUA, TO Ha MeCuaHbIX OTMEJIbIX Geperax, XapakTePH3yIOULUXxcA GOobUIOH 
WHpHHOH MoTOoKa HaHocoB (HHOrga Oomee | KM), TakHe HaGOIOJeHHA TPyLHO: 
BBINIOJIHHMBI. 

Bo3MOxKHOCTb H3Y4UeHHA Me peMelleHHA NecuaHbIX HAHOCOB HeMmocpeCTBeHHO: 
Ha MOJBOZHOM OeperoBoM CKJIOHE NOABHJIACb B PesyJIbTaTe paspaOoTKH cnocoba 
OKpacKH Necka OpraHvyeckHMH JOMUHOdopamy (3,°). Jina uccmeqoBaHul Obisa 
coopy2KeHa MospecHan Jopora Wino 200 M, NosBOuAIONLad MPOBOAUTb HaGvItO- 
Je@HUA BO BpeMA LITOpMa B 30HeE HaHOovlee HHTCHCHBHOFO MepeMellleHHA Tecua- 
HOrO MaTepHavia. 

YuacTok pa6or mpelctaBsaer co6OH OTMeJbIM AKKYMYJATHBHBIN Oeper Anam- 
ckoH mepecpina UepxHoro mops. IlogzBogHpii GeperoBpo cKJOH uccelyemoro: 
6epera OCMOMKHEH TPEMA MOABOAHEIMH BaJlaMH C pa3s]leJIAIOWLMMH UX JOKONHAaMH. 
MexanHuueckuit COCTaB HaHOCOB JOBOJIbHO OMHOOOPa3eH HM MpelcTaBsieH Ppakunen 
0,10—0,25 mm, yKoubI qHacoctaBustoT 0,013—0,015 (+). Hastom yyacrke aBTopy 
nox, pyKoBoyscTBom mpod. B. Il. Sexkosuya yJalocb yTOuHHTb HW JONOMHUTE 
paHee CleaHHble ONpeseseHHA CKOPOCTH MepeMeleHHA TecKa MIpH PasJIMUHbIX 
ruspomereoycmoBuax (7), a TakxKe ONpeNeHTb MOMHOCTh BAOMbOeperoBoro: 
HWOTOKAa B3BeIINCHHbIX HAHOCOB. 

Kommuieke uccyleqoBaHHi BkKsOUal: 1) nomyyeHue wTopMoBoro npoduisa 
noxBoyHoro OeperoBoro cKJOHa HM HU3MepeHHA ypOBHA MOps; 2) onpeyenenne 
cpelHeH KOHIEHTPallHH B3BeCH (MYTHOCTH NOTOKAa) B Pa3JIMUHbIX TOUKAX Mpo- 
(bus NOABOAHOFO CKIOHA (0) H BbIAeeCHHe 30H PasIMYHOM MyTHOCTH; 3) Bbruucse- 
HHe MWIOWLAaM 2KUBOTO CCYeHHA KaxKON 30HbI; 4) U8MepeHHe CKOpOcTelt TeYeHUH 
(v) H pacxofa BObI No Karol 30He; 5) BbIUHCeHMe pacxofa (MONLHOCTH) MO- 
TOKa B3BCINeCHHbIX HaHOCOB MO 30HaM HCYMMAapHOHM MOLWLHOCTH NOTOKa MO BCeH 
JWIMHe MosBecHoh Aoporu; 6) BHlyMcuIeHHe XOMOBOrO PacxOa B3BeLIeHHbIX HaHO- 
COB, MPOXOJAMMX Yepes aHHbIit CTBOP B PaSJIMYHBIX HallpaBsIeHHAX, M NOAcuer 
OamaHca HaHOCOB JIA uccmemyemoro yuacTKa Oepera. 

B pesybTaTe yCTaHoBseHO, TO Mp cMaOblX HM YMepeHHbIX BOJIHEHHAX (2— 
3 Oasua) OCHOBHOM Tpav3uT HaHOcoB Het B 30He 1|-ro (oT Gepera) NosABOAHOrO 
flecuaHoro Bala, re B JaHHbIX yCJIOBHAX MpowcxoAuT NepBoe sa0ypyHuBanne 
BoulH (puc. 1). Bennunua cpequeli MyTHOCTH 3feCb MOUTH BABOe Coble, 4eM 
B 30He 2-ro Bavia, 4B 15 pas Sombie, ueM B OxKOnHAX. IIpapga, B MpnypesoBoli 
Tomoce CpeqHAA MYTHOCTb elie BbIINe, YeEM Ha rpeOHe MOABOAHOrO Bawa, HO wu. 
pHa MOMOCbI C TaKOM MyTHOCTbIO HeCPaBHCHHO MCHbIIe. 

Pacnpezemenve MOBePpXHOCTHBIX TeYeHH Mp MaHHbIX THApoMeTeopoyorn: 
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WeCKHX YCJIOBHAX MOKa3bIBaeT, UTO MAKCHMYM CKOpocTeH BObOeperoBbix Te} 
YeHHH Tak2Ke Ipuxo_uTca Ha 30Hy l-roBana. Oro NO3sBOMAeT, OYEBHAHO, TOBOT 
PHTb O PacMO/IOXKeHUH 3eCb M MAKCHMAJIDHBIX CKOPOCTeH MepeMelleHHA HAHOCOB } 
Tak KaK CKOPOCTb MlepeMellleHua B3BeceH CocTaBlaeT OKONO 75% OT CKOpOCTYS) 


Puc. 1. J[uarpamma pacnpegemenua B3BeUICHHbIX HaHOCOB B 30H MOABOAHbIX BaJIOB 
pH BomHenun 2—3 6assna 


MOBepXHOCTHOrO WTOpMoBoro TeyeHuA. MaKcuMasbHaA CKOPOCTb MepemMellleHuA 
mecka cocraBuna 2,8 km/uac. 


<a 
[TE EEL 


100 


123 


27 
CUM Uf 
25 


Puc. 2. [aarpamma pacnpeyenenua B3pellleHHbIX HaHOCOB B 30HE MOABONHEIX BasOB 
Ip BOHeHHM 4—5 Gas0B 


Pacuers Noka3a1M, YTO HaHOOMbIad MOULHOCTS NoTOKa BSBeIIICHHBIX HaHo- 
COB Ha NOPOHHBIM MeTp MpodusiA NOABOAHOTO CKOHA COBMasaer C MaKCHMyMaMu 
CKOpocTeH TeveHHuH M CpeXHHX MYyTHOCTeli, T. €. IpHypouena K Nomoce nepBoro 
NOABOAHOTO Bala. OOujat Macca HaHOCOB, MepeMelllalolluxcA BO B3BelIeHHOM 
COCTOAHMM, TPH YKa3aHHbIX YCNOBUAX paBHa 14,4 m3/uac — B nonoce, paBHoit 
AJIHHE NOMBeECHOH Joporu (cM. puc. 1). 
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Ilpu sHauuTeAbHbIX H CHJIbHBIX LITOPMOBbIX BOHeEHUAX (4—5 Oasmo0B) Momoca 

MaCCOBOrO IlepeMelIeHHA HAHOCOB 3HaYMTeIbHO paclIMpAeTCA, HM MOUIHOCTb MOTO- 
Ka pe3Ko yBemmunpaerca. Ileppuunoe paspylienuve BOJIHbI MpOucXOAUT B 30He 
3-ro MOABOAHOrO Bala (3a MpexenamMu no,BecHoli Joporu). 3necb, oO4eBHHO, 
pacnoularaeTcA WH NOJOCa MaKCHMaJIbHOM MouHocTH noToKa. Ha puc. 2 BuO 
CMeleHHe 30H MaKCHMaJIbHOM MYTHOCTH H MaKCMMaJIbHOM CKOpocTu moToKa 
Ha 2-1 NOABOMHEIH Bal. OOmlad Macca HaHOCoB, HepeMelllaeMbIX Ip YKa3aHHbIX 
yCJIOBHAX Ha HCCeLyYeMOM OTpeske NOABOAHOFO CKJIOHAa, HCUHCAAeTCH ecaTKaMU 
KyOomeTpos B uac (Gouee 80 m*/uac), u3 KOTOpHIX OONbUIe NOMOBMHLI MpHxo- 
qutca Ha 2-H Ban. OroyBuranHue B MOpe MaKCHMyMa MaccoBoro MepemelleHusA 
HaHOCOB Ha MOBOXHOM OeperoBoM CKJIOHe MO Mepe YCHJICHHA BOJIHEHHA OTMe- 
yaeTca B padorax P. #1. Kuanca (4), Ho ManHad UM XapakTepucTHKa STOFO ABIE- 
HUA HOCHT Ka¥eCTBeHHbIM-XapakTep; BbIMOHEHHbIe paooThl MOATBepK Lalor MpuBe- 
-JlCHHOe NOJIOXKEHUE U LalOT NepBbIe KOJIMUCCTBEHHBIe aHHble. 
Tlogcuer roqoBol MOULHOCTH NOTOKA B3BeLICHHIX HaHOCOB Ha UcceLOBaH- 
HOM yuacTKe MO CPOU¥HbIM BOJIHOBbIM HaOsOMeHHAM 3a 3 Toga NoKa3za, YTO 
¢ ceBepo-3anaqa nepemectusiocb 37000 m°, a c wro-BsocroKa — 31 000 m?. 
Takum 06pa30M, MOXKHO yTBepxKAaTb, YTO 3feCb NOYTH HET EMMHOFO HalpaBveH- 
HOrO NOTOKa, a MPOWCXOJAT JIMIIb MeCTHbIe MUrpallMu MecuaHoro MaTepuasa. 
Peomopdouornyeckne HaOsioeHuA pawa uccmeqoBateneh (3, 5), noKaspiBaroulne 
OTCYTCTBHE 3/[eCb CHHOFO NOTOKa HaHOCOB, NOATBEpKMeHbI, TaKHM OOpa3om, 
KOJIH4ECTBEHHBIMH JAHHBIMH. 

M3 npupeyeHHbix MaTepHasioB culekyer TakixKe, 4YTO Ha JONIO HaHOCOB, Me- 
peMellaIoluluXcA BO B3BeIICHHOM COCTOAHHH, MalaeT 3HAYHTeIbHAaA UaCcTb OOULe- 
ro mecuaHoro NOTOKa. OTO OOCTOATeIbCTBO CeyeT YYMTHIBATh MPH pacueTax 
THPOTeXHHYeCKHX COOPyxKeHul Ha TecuaHbix MoOepexkbaAx. 


VHCcTHTyT oOkeaHOJIOrHH Tloctynuio 
AxkajlemHu Hayk CCCP 29 IV 1957 
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Jloxrxangn Akagemunu nayk CCCP 
1957. Tom 4116, Ne 2 


[ 


TEOJIOl'H 5 


B. 1. EMMPAHOB 


O TEQJIOTHYECKHX OTHOWEHUAX JIMMEWKOrO HW TYJIbCKOTO 
MKEJIESOPY JHbIX TOPH3SOHTOB 
(ITpedcmaeneno axademuxom H. M. Cmpaxoeoim 3 V 1957) 


Jluneukue H TYIbCKHe pYMbl CUNTAINCh pe3yJIbTATOM HaKONNeHHA Oy pbI 
OKWCJIOB *%Kesle3a B CeTH O8ep Havada WH CepeqUHEI lOpcKoro NepHosa, T. € 
OJHOBO3PaCTHBIMH HM OLMHAKOBbIMH MO YCJIOBUAM OOpa3oBaHHA (*), OMHAKO 103K 
6bIIO MOKa3aHO, UTO TYJIbCKHe PYyAbI OOpas0BaHCb B MpHOpexHO-MOPCKH: 
jlaryHax CepeMHbI BU3elcKOrO Beka (°); TeMepb HMEIOTCA MATePHaJIbI, MOSBOJIAIC 
UlMe MepecMOTpeTbh TakxKe BOMpOC O BPeMeHM UM YCJIOBHAX OOpas0BaHHA MMeEL 
KHX py. 

B. T. TIumenospim onmucanHa pacuncTKa B MpaBoM ckoHe p. CryleHell Mp! 
ycTbe ora Bopku B JIuneukom palione (puc. 1). Syecb, B NepBOM BBIWe Pyb 
Coe TEMHO-cepbIX TIMH, OOHapyxeH KOMMIeKe cnop Lophotriletes macropun: 
ctatus Naum., L. scrobuculatus Naum., Brochotriletes crassus Naum., B BBI- 
mesekallleM coe mecka — efuHHUHbIe cnoppl Lophotriletes macropunctatus 
Naum. u Hymenozonotriletes Naum., B BepxHeM cjloe YepHbIX TIHH C IJIN: 
CTbIMH OcTaTKaMH — KomIIeKc cnop Dictyotriletes scabrum Naum., Tremato- 
zonotriletes commutatus (Waltz) Naum., Zonotriletes marginellus Luber., Ste- 
nozonotriletes minor Naum., Hymenozonotriletes papillatus Naum., Lopho- 
triletes macropunctatus Naum., Acanthotriletes rotundatus Naum. Cnopsi 
onpefenenp JI. [. Packatropow (Boponexckul rocyapcTBeHHbIM yHHBepcuTerT) 
H, 10 €€ 3aKJIIOUCHHIO, YKa3bIBalOT Ha HHKHEKAMCHHOYTOJIbHnili BO3SPacT MoOpoR. 
OTH MOpOAbl, MOWLHOCThIO Ooslee WBYX MeTPOB, HaXOAATCA B KOPeHHOM 3auera- 
HHH, O6e€3 MpH3sHaKOB TepeoTOKeHUA, H APyrHX OpraHHyeCKUX OCTaTKOB He 
comepxar. B. I’. [umenop coo6mutaer, uTro noqoOubIe (10 BHEIIHHM MpH3HakaM) 
MOpOAbI 3asleraiwoT Ha pyle B pAe MECT 2XKee30pyAHOrO paliona, BOmu3H cc. Bap- 
BapuHuckue Bopxu nu Ka3znuo. 

O. M. Inecbexyopd onucay pyiHbIi ropusoHT B waxte 9 JIunemKoro paiiona; 
ObIIH H3YYCHbI TIMHbI PyAHOTO TOpH3OHTAa (JMHSbI MEXKPYAHIX TIM), Halpyy- 
HbIe 1OPCKHe [MIMHbI MW MeCKH, a TAaKKE BHYTPHPYAHbIe H MOAPYAHbIe “BMbIBHbIe» 
MecKH, MOcepyHbI BOSpacT KOTOPbIX HM KapCcTOBad Mpuposa MoKkasaHbl 
M. C. Touwanupm (*). Ppanyaomerpuyeckuli anaiu3 Nopos MoKasauJ cleqyroulue 
pesybtaTH (Ta6m. 1). 

U3 rao. 1 BugHO, YTO No rpaHysomMerpuyecKkoMy CocTaBy MOposb pyszHore 
TOPH3OHTA Pe3KO OTIMUAIOTCA OT HAAPYAHbIX }OPCKHX MW BMbIBHBIX NOpod Maslow 
BeMuHHOH My u Sp. 

Visyuenne muHepasoru4ueckoro cocTaBa 3epeH cppakuun 0,25— 0,01 mm no- 
Ka3aJlO LIA TIMH PyHOrO TOPH30HTAa MpeoOaqanne B TAKeION (PpakiWuu OKUC- 
JOB *Keslesa HW Oe€AHOCTh MHHePaJIbHbIMH BULAMH (BCTPe¥eHbI WMPKOH, TYPMAaJIMH, 
MYCKOBHT); B JerkKOH (pak WIA HUX XapaKTepHO MpucyTCTBue BTOpHyHOTO 
OecliBeTHoro runca (HHOrga To 100%), HesHaUNTeMbHOe KOMNUECTBO MOMEBEIX 
WNaTOB HW NOHOe OTCYTCTBHEe rlayKoHHTa. JIA HaRpyAHbIX }OPCKUX HM BMbIBHBIX 
NOpoy, B TAKeION PpakWHH XapaKTePHO BbICOKOe COMepKaHHe UIbMeHUTA, OOVIb- 
ml0€ pasHoOoOpasne MMHEPAJIbHHIX BUAOB (B NOpAAKe yOplBanua — AucTeH, WMp- 
KOH, PYTHJI, MYCKOBHT, SIIMOT, TYPMAJIHH, CTaBPOMHT, OHOTHT, rpanar, cen), 
B pale OOpasoB MHOFO *KeMesHOk cMOAKU (0 65%); B erKol @paKkiun xapak- 
TepHO MOBBIMIeHHOe COfep*KaHHe NOMeBoroO WnaTa H, OCOOeHHO, riayKOHUTa 
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oO 86%). Kpome Toro, u3yyeHHe XOpoulo onncanHoli B AuTepatype (!) «mozpyz- 
OM TIMHKH» MOKasas0, B pxAke Cllyyaes, MpHcyTcTBHue B Heil TOHKUX MpocsoeB 
/TAMCTOFO BelecTBa HW 3epeH NMpuTa. Takum OOpas3om, UH Mo MHHepasOorMyecKOMy 
ocTaBy NMOpObI pyAHOrO TOPH3OHTa 3aMETHO OTMMUAIOTCA OT HaNpyAHbIX 1Op- 


KHX H BMBIBHBIX TOPO]. 


Taodaunua 1 


oc 2 t 4 m4 3s 
ee Regs See 
fee Ses ae 
Eo3e os & oe 
oes Toms gazes 
oop. o6p. oop. ofp. : 
Ne 5 Ne 30 N17 aN a5 ath 
! | | 
@Mpaxuun (MM) © a = $ 
ort ae J Bn £ 
| {—0,5 S | sis = 3 tae 
| 0750, 25 0,16 C RS = 43,64 
0,25—0, 10 0,54 C ieee. Bg 37,42 
0,40—0,05 2,19 4 125 ete 10,62 
0,05—0, 025 17,65 1¢ 298 ey ee 4,37 
0,025—0,01 7 T | 2 ii oes 1,05 
0,01—0'005 19,65 | 1 | Be es 5,90 
0,005—0,002 18,03 ! ges ere ae: 
0,002—0,001 3,63 4 cars ene — 
0,004 30,44 | 3 rae Ae = 
2) & om 
44 DB 
Phe] He 
Uroro (%%) 400,00 | 10 928 %. 100,00 
Sano Sy, 
Cpennui Auametp (M,) 0,006 C | z< Q 0,345 
KoadduunextT oTcop- @ 
THPOBaHHOCTH (Sp) 0,218 ( , 0,717 
Acummetpua (S;) 0,062 ( 0,147 


IIpumeuauue. Oop. N15 — maxta 9 Cryfeno-Xyropckoro yuactKa, 
wtpek 1—11; o6p. Ne 20—Tam xe, mtpex 1—14; o6p. Ne17 — ram xe, 
mrpek 1—11; o6p. Ne 315, 314 —— Tam xe, wiTpeK 3 oTKaTOUHDII. 

AnvaJIM3bI BbIMOJIHeEHbI B a6opatopuu MockogscKkoro reoornMyueckoro ynpa- 
Benin (1946 r.); pasnenenve wa TaxxKesyro (ya. Bec Sonee 2,8) u serKyto 
pakuwu 2st MHHepasoruyecKoro aHaJI3a BbIIOJIBeHO BO Bceco1o3HOM HHCTH- 
TYTe MHHepasbHOPO ChIpbA. KOHCTAaHTbI BLIMHCeHbI WO MeTowy B. II. Barypuna. 


CreqopaTesIbHO, NaseOHTOMOrHYeCKHH MaTepHasI yKa3bIBaeT Ha TO, YTO JIM- 
NellkKHH PYyAHbIM TOPH3O0HT HE MOXKeT ObITb MOORE HAKHEKAMCHHOYTOJbHOFO 
BPCMeCHH, a JIMTOMOFHYeCKHe MpH3HaKH, B COOTBETCTBHM C 3THM, HE NO3BOUIAIOT 
CUMTaTb, YTO OCAMKM PYMHOFO TOPH3OHTAa HakaMIMBaJIMCb B OHOM OacceliHe 
¢ TOK PbIBAIOWMMU ero ]OPCKHMH TOposaMy, Kak 9TO onycKkaa TP. C. Momyxu (‘); 
MpOTHB MocMeAHero MpeNONORKeHHA TOBOPHT MU MOMHOe OTCYTCTBHe B PyHOM 
TOPH3OHTe HJIM MOA HAM OCTATKOB IOPCKHX OPraHH3MOB, a Tak2xKe JOKa3aHHoe 
T. H. Jlappimopoli u B. H. Cemuxaroppi (°) uv Mo_TBep»xKTeHHOe HaO/OAeHHAMU 
A. JJ. Apxanrempexoro (°) cpe3aHHe 1opCKHMM ToposamMu pyAHOro ropHsonTa. 

- Jlanpueimee yrounenue crpaTurpaduyeckoro MOO*KeHNA JMMeWKOrO pyl- 
HOrO TOPH3OHTAa, Ha NepBblt BSAA, MpeCTaBsAeT HEMpeosOUMble TpyAHOCTH, 
MOCKOJIbKY B COOcTBEHHO JIMMelKOM PyHOM paHOHe OH 3aJleraeT Ha H3BeCCTHA- 
KaX (paHcKoro sApyca, a MOKpbiBaeTCA cpeqHeKeIOBelickuMM Mopogamu (°). 
OHaKO HaGJIOJeCHUA aBTOPa, a TakKe MATepHaJIbI MHOTOUHCJICHHIX TeoJOruye- 
°KUX CBCMOK NOKa3bIBaloT, YTO B CeBeEPHOM HallpaBJIeHHH JIMMeWKNe PYybI 
MepexOAAT Ha Oosee BICOKHe FOPH3OHTHI AeBOHA, a 3aTeEM — HW *KHee TYPHE 


(YIHHCKHli TOpH30HT), HO HuTfe He exKAaT Ha YIVIeHOCHBIX (cTaIMHOrOpCKUX) 
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ormoxennuax. HaoOopor, B pagze myHkTos Besescxoro u Uepemerckoro pai: 


onos TysbpeKol oOactu, a Takxe B Kosenpckom u JyMMHMueCKOM paHoHaXxy 
CmouvleHCKOH OO6aCTH BCKPBITHI KeeSHbIE PYAbl NOM yr-\ 
JI@HOCHBIMH oTmoxKeHHAMH. Emme A. K. Besoycospimii 
6blulO ycTaHOBseHOo, TO B pswe caAyyaeB Oypblelf 
XKEe3HAKH 3aJleraloT COBMECTHO, OObIUHO B_ KpoBJels 
6OKCHTOBLIX TOpoq roxHOrO Kpbiwia TloymMocKoBHoroy 
Gaccelina (7); 9TO NOATBepxyaeTcA TakiKe HaOJOJeCHHAMH |S 
aptopa u M. C. Comnukosol (Hampumep, y Jep. IHe-} 
HYPOBKa IpH pasBeKaX BMeCTO OOKCHTOB Obl BCTpe-f 
ueH Oypblii 2Kele3HAK MOLIHOCTbIO B | M). Murepec-§ 
HO, UTO Ha BOCTOUHOM ckKsIOHe BavsitHuicKoro UHTa BBILel 
6OKCHTOHOCHOrO FOpH3OHTa B HKCHHCKOM CBHTe, MpHOJIH-| 
3UTeJIbHO TOO x*e BO3pacTa (BePXH TYPHe — HH3bI BU3e), p 
3auleraioT »Kee3Hble pyar (8). Takum oOpa3om, COBOKyII- |} 
HOCTb BCeX J[aHHbIX IIPHBOAUT K HeOOxoAuNMOcTH Jonyc-h 
THTb, UTO JIMMe€WUKHH PyAHbIM rOPH3OHT OMHAKOB 10 BOS- | 
pacry c OoKcHToBbiM ropH30HTOM IlogmocKoBHoro 6ac- | 
celiHa, Ne€pexXOAuT B Hero B Ce€BeEPHOM HallpaBJIeHHH HU OT- |} 
HOCHTCA K O3e€PHOH cTaquu, HusIM (ballHwH, YyrsleHOocHOro } 
Bpemenn (°). [leppuuno-cuyepHtoBad mpupoga JIMMewKHX 
py mpeaznomarasacb B. I. Kporoppi (*°) u F.C. Momyxn | 
WM oKa3aHa OKOHYaTebHO M. C. Tounanupm (*"). B cooT- 
BeTCTBHA CO B3raiagqamu H. M. Crpaxosa, no Tuy pyoo6- | 
— pasyrollero mmpowecca CHAepHTbI JIMMeWKOTO pyHOTO Fo- | 
Gresed/ E¥oyZ 


pH3OHTa culeqyeT OTHECTH K MuareHeTHuecKHM (17). Bos- 
en ACA MOXKHOCTb OOPa30BaHHA OCaOUHbIX %XKee3SHbIX Py B, 
Be" 9 HUXKHEBH3CHCKOe BPCMA YBASbIBAeTCA C OOMLeEH Maseoreo- | 
D3 ORISA rpaduyecKoH OOcTaHOBKOHM STOO BPeCMEHH, YCTAHOBJICHHOH | 
Pie 1. fouecon, LAC Milinetonenii(G:): | 
pepxueropexuii 1°, CileOBaTeJIbHO, H3BeCTHbIC OOWHeE YepThl TYJIbCKHX HU 


°—raunacuwx- JHMeWKMX PyHbIX TOPH3OHTOB OOBACHAIOTCA MpPHHaexk- 
HeKaMeHHoyroub- | HOCTbIO TOrO H Apyroro K ryMHAHOH POpMallHH BU3eHCKOrO 
HbIMH © ciopaMu = ipyca (4) HW OOM{HOCTbIO NOCceMalweosoHcKOH HX HCTO- 

Cy, 3—mecox MesI- pun (pa3sMbIB B Me3030e). OTJIMUNA 3ZTHX TOPH3OHTOB, B 
KO3€PHHCTbI Cepbii YaCTHOCTH OTCYTCTBHE B JIMMe€WKHX pyaX OCTaTKOB MOpC- 
CY, 4—6yppili KOH (payHb!l, OObACHAIOTCA MPHHAaICKHOCTbIO UX K pas3- 
»KesesHAK CY, HbIM (pallHaAM. XOPOIWIO H3BECTHbIC MeTAaJIJIyYpraM TeXHOJO- 
5 —vroukocnouctran THYeCCKNe OTJIHYMA JIMMeWKAX Py OOBACHAIOTCH HX Mep- 
noxpyAvaA riuHa  BHYHO-CHAeCPHTOBON MpHpoon. 


CY, 6—napectuaK VisnoxeHHble MpescTaBsleHia 06 OTHOWeHHAX JBYX 
De PYAHbIX TOPH3OHTOB HMeIOT OO/IbIOe 3HAYeHHE JIA Ha- 
IIpaBJIGHHA MOMCKOBEIX pador. 
Mockosckuii HHCTHTYT UBeTHbIX MeTAaJIJIOB Tlocrynuso 
u 3omota uM. M. UW. Kanunnna 28 1V 1957 
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Hokaago Akayqemun nayx CCCP 
1957. Tom 116, Ns 2 


| PEOJIOPH A 
MH. B. JIYOHWKMM 


O JEBOHCKOM BYJIKAHOrEHHO-KPACHOLUBETHOM OPMALLHM 
MMHYCMHCKOLFO ME)KFOPHOrFO NPOrMBA 
| 
| 


(Tpedcmaeaeno axademuxom H. C. Hlamckum 28 IV 1957) 


_ J\eponckasa ByIKaHOreHHO-KpacHoluBeTHan copmattua MunycuncKkoro mex- 
TOPpHOrO MporHOa OXBAaTHIBAeT CEPHIO HHXKHEACBOHCKUX HM dicbeIbCKNX OTJIOKe- 
HHH, 3aleraiouluxX C Pe3KHM YIVIOBbIM HecOrslacHeM Ha HM 2KHEMaJleOsOuCcKOM 
cKaquaToM (byHaMente. Ota cepHA OTORKeHHU, KOTOPYio MpesaraeTca UMeHO- 
BaTb KonbescKoH M0 HaHOosee xapakTepusyrolllemy ee paspesy KonpbescKoro 
aHTHKJIMHAJIbHOrO NOMHATHA, HMeeT cuIOMKHOe cTpoeHHe. B HanOoee NOMHDbIX 
paspesax Munycuuckon, Criqo-Ep6unckoi u Uysnpmo-Exucelickoh snagun xo- 
POO MOxeT OBIT TpocviexKeHO JByX*Pa3sHOe Pa3sBUTHE BYJIKAHHYeCKON eaTeMb- 
HOCTH, B pe3YJIbTaTe KOTOPOH BO3HHKJIa CepHA BYJIKAHOTeCHHO-K PpaCHOLBeTHbIX 
Hakomenuh. | (tba3a ByJIKaHHYeCKOH JleEATeJIbHOCTH XapakTepH3yeTca O6pa3o- 
BaHHeM CHCTeMbI MOKPOBOB, aeK HW WJIaCTOBbIX 3aJIe2xKeH TIaBHbIM OOpa30M Ja- 
OpaopoBElxX NOpPupuToB, TpaxvaHAe3sHToB MU OTYAcTH NIarMonopdupos, II da- 
3a— IIpeHMYLLECTBEHHO O6a3aJIbTOB UH WHaba3s0BbIX NopPupuTos. Odulee pasBuTue 
BYJIKAHHYeECKON JCATCIbHOCTH CBUJeETeJIbCTByYeT O CMeHE AudPepenuuaToB Oa- 
3aJIbTOBOH MarMbI HeANppepeHUHPOBAaHHbIMH MpOAyKTaMH ee KPHCTaMMM3saluH, 
XOTA B OIarONpHATHOH cTpyKTypHOH oO6cTaHoBKe u Bo II cbasy pasBUTHA ByJ- 
KaHHuecKOH JexaATeJIbHOCTH MecTaMH (OpMUpyIOTCA MarMonopduphl, TewWeHUTHI, 
TepaJIMTO-CHeHUTHI HW Jpyrue ULeOUHbIe WIN OM3KHe KULeIOUHOMY pPxAy Mo- 
POfbI, 3asleraioulHe MpeHMYILeCcTBeEHHO B BUJe aeK HJIM WITOKOB WM OTUACTH B Buse 
MJIaCTOBbIX 3ae*Ken. 

Jipyxcba3Hoe pa3sBuTHe ByJIKaHHYeCKON JeATeIbHOCTH NMOWYepKUBaeTCA Pas- 
Je AIOWLUM OG6e (ba3bl NepHoOoM Oovlee HIM MeHEee NPOAOJKUTEIbHOFO 3aTHIIbA, BO 
BP€MA KOTOPOrO MpOHCXOJMT HaKOMJIeHHe JIaryHHO-MOPCKHX, TeppHreHHO-Kpac- 
HOUBeTHBIX HM KapOoOHaTHbIX ocaqkoB. HuxnezeBoncKul BOspacT MoOceqHHX, 
a CJIEMOBATeEIbHO, H Ooslee ApeBHUX OOpaz0BaHHH J *a3sbl By IKAaHHYeCKON eATeJIb- 
HOCTH, NoJTBep»xKeH uccueqoBanuamu H. A. Beasaxopa u B. C. Menemenxo (°) 
B yoro-3anaquow uactn Munycuuckoro Mexropxoro mporH6a (MMexkckas cpura), 
a Ha cepepe — C. M. Jlopouikon E. ©. Unpxosoit-Saneccxoni (*), a Takxe I. VU. 
Teozoposuyem (°). [IpupeqeHHpie mocleqHHMH aBTOpaMu JlaHHble O HMxKHeLe- 
BOHCKOM BO3paCTe. TeppHreHHO-KPaCHOUBeTHbIX H KapOOHATHBIX OTJIOXKEHHH Ce- 
BepHou uactu mpornéa (cBuTst Ulynerckaa, Marapakckaa) XOpolio copmayaiwr 
C (akTaMH, CBHJeTeHCTBYIOULMMM O 3aleraHHu saOpamopoBbix NopiPpUpHToB 
HWKe TepPpHreHHO-KpaCHOMBeTHbIX H KaPOOHATHBIX OCAKOB, NOACTHAIOWAX 
NOKPOBbI 6a3a/IbTOB HU WHaOasz0BbIxX NopdupuTos. B HanOosee NOWHBIX paspesax 
Takue (PaKThI HAGMOaloTCA He TOKO B Mpeseax 1oro-salaqHou yacTu mpornoa, 
HO, KpOMe Toro, B ceBepHod uactH MunycHHCKOM BMaQMHbI, a TaKXKe B Cpr o- 
Ep6unckoli (3anaquaa yacrb) uv B Uysapimo-Exucelickon BraquHax. 

II basa ByKaHMUeCKOM JeATeJIbDHOCTH OXBATbIBACT IPOMEXKYTOK BPeMCHH, 
OTBeYaIOUMli afic:pesIbCKOMY BeKY, UTO NOKASbIBaeTCA 3aMeLILEHHeM COOTBETCTBYIO- 
IMMX BYJIKaHOreHHBIX MOpOk u3BeCTHAKaMM TallITbINCKOH CBHTbI, SHPeIbCKUM 
BospacT KoTOpBIx ycraHopseH M. A. PxxoHCHHHKOH HM Ap. (oye 
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Pa3pesbi ByJIKaHOreHHO-K pacHOLBeTHOH (pOpMalluu OOHAPyKUBAIOT BOAKOLC 
pola (balivabHy10 U3MeHUMBOCTb. Bo-NepBbIX, HMC€T MECTO 3aMelILeHHe (pOpMH; 
POBaBLIMXCA B pa3IMUHOe BPeMA BYJKAHOeHHbIX OOpasoBaHHi TeppureHHoy 
KPaCHOLBeTHBIMH WIM KapOOHATHBIMU OTOXeHHAMH. Bo-BTopbIx, HaOsiOMa1oTC 
H3BeCTHbIC H3MCHCHHA COCTABa MPOAYKTOB BYJIKAHHYeCKON JIeATeJIbHOCTH B TECK: 
TOHHUECKH PasHOpOmHbIX yuacTKax MunycuHcKoro MexropHoro mpornda. Been: 
cTBHe TaKOrO pOJla U3MeCHEHHH MO HalpaBJIeHHio K NOAHATHAM MOXET ObITb Mpo- 
CJIEKEHO YBCJIMYCHHE POJIH KHCJIbIX WICHOB WuPpPpepeHUMaWHOHHO"O psa, per 
CTaBJICHHBIX MarnonopdupaMu, YTO HMEeT MECTO, HallpHMep, B 3allaqHou “acTH 
BareuescKoro NOAHATHA, a TakxKe B Mpesemax Kusup-Ka3pipcKoro u CapaJiMu: 
ckoro nogusTui. IIpucytcrBve mayek KOHTVIOMepaTOB B OCHOBaHHH WU BHYTPH. 
pa3pe3a ByJIKaHOreHHO-KpaCHOUBeTHOH (OpMallHH CBHJeTeIbCTByeT O TOM, 4TO 
BO BP@MA HaKOMJIeCHHA BYJIKaHOreHHbIX MOpox B npesxenax MunycuHckoro Mex 
rOpHOoro Mporuda CYWLECTBOBaJIH OTHOCHTeCJIbHO MpHMOMHATHIe yYacTKH, C KOTO 
PbIX IIpOMCXOMHJI CHOC MaTepHala, MpelcTaBJIeHHOrO MOposaMu HM2KHeETAaeO- 
30HcKoro cKJIaquatoro (pyHiamenta. Te xe (bakTbl YKa3bIBaIOT Ha TO, YTO B OOpaM- 
JIeHHH mpornOa, B OOsacTH aHTHKIMHOpHeB Ky3xHeukoro Ana-Tay, S3anaquoro 
u Bocrouxoro CasHoB pacnOJlaraJIuCb BO3BBILUeCHHbIe TOPHbIe MACCHBbI C pace 
YJICHEHHbIM peJIbedoM. 

DMallualbHad H3MCHYHBOCTb pa3pe3a BYJIKAHOreHHO-KpacHOWUBeTHOH CopMa- 
IMM MO3BOJIA€T BbIABHTb CJIeYIOWMe OCHOBHbIe YepTHI NMasweoreorpadpuyeckou 
OOCTaHOBKH JIA 9TOXH (POPMUPOBAaHHA HWXKHEAeCBOHCKHX OTIOMKeHHH. LlenTpasib- 
Has, ocepad uactb Munycuuckoro MexropHoro Mporu6a B 9TO BpeMA Oblla HaH- 
Ooulee Morpy2xXeHHOH, BCJIeACTBHe YerO HMCHHO B HEH IIpoOMcxo_HO NpeHMylle- 
CTBCHHOe HaKOMJIe€HHe JIaryHHO-MOpCKHX, TeppHreHHO-kpaCHOLBeTHBbIX H Kap6o- 
HaTHbIX OcaqKoB. M31uBummeca NOposbl 34ecb YepeAyIoTcA Cc MpocoAMH Kap6o- 
HaTHbIX NOpOA, KaK 9TO BHAHO Ha IpHMepe Cpigo-EpOuuckon (3anaqHad oKpaH- 
Ha) H Uyspimo-Enncelickol BnaquH. OTHOCHTeJIbHO IpHMOMHATLIE KpaeBble 3OHBI 
MpormOa XapakTepH3yt0oTCA TOCMOACTBYIOMIMM Pa3BHTHeEM BYJIKaHOreHHBIX T0- 
pod, POPpMHPOBaBLUIHXCA B KOHTHHEHTAJIbHbIX YCJIOBHAX. 

TakuM oOO0pa30M, JWIAX HM2XKHEOBOHCKOH 3MOXH YyCTaHaBJMBaloTcaA oOMIMe 
KOHTYPbl CAHHOH NpOrHyTOH 30HbI, OObeAMHAIOWLeEH TY CHCTeMy JIEBOHCKHX BNa- 
JMH, KOTOPyiIO BMepBbIe BbIJeIH B KAYeCTBE CAaMOCTOATeJbHOrO KpYyNHOTO 
cTpykTypHoro amementa I]. Unxaues (#4). 

OTJIMUHTeIbHON YepTON BYJIKAaHOreHHO-KpacHOuUBeTHOoH tbopMaluu Munycuu- 
cKOoro MexKropHoro Mporu6a ABIAeTCA pe3sKoe MpeoOaqaHue B ee CTPOeHHH 
OasaIbTOB, AuaOasOBbIX NOPPUupHTOB HU pasHOOOPa3sHbIX MpOAyKToOB Auddepen- 
UWHaluu OasabTOBOH MarMbl. B cBaA3H C STHM HCKJIOUAeTCA MpAMOe comocTaB- 
JleHHe ee c NopdupoBsmmu PopMalusmu Ypao-TAHbIUaHbCKOM PeOCHHKJIMHAaJIb- 
HOH OO/acTu (‘), a TakxKe C aHaOrMuHbIMH (POpMallMAMM MO3MHETepIMHCKUX HM 
NO3S{HEKAaJIENOHCKHX MeXKPOPHbIX BUaIWMH SanagquoH Exponpi (*), 2st KOTOpbIx 
XapaKTepHbI HaSeMHbIe€ H3IMAHUA KUCJbIX aB (MOpdupos). 

HanOoubmee cxoycrBo c MyyycuucKkoli ByjKaHOreHHo-KpacHolBerHou 
(opMaliveli HMelOT aHaJIOrMYHble OOpasoBaHuA JepoHa YkKpawHCKOM CHHeKJIN- 
spt (1°), a Takxe oTruactu Typralicxoro mporuéa (7). U3 sapyOexubix ByIKaHO- 
T@HHO-KpaCHOUBeTHBIX (POpMallWi MSBeCTHBIMM YepTamu cxoxcTBa c Munycun- 
cKoi OOsagator (bopmaliun Kpronnoy u oruactu Hp10-Apx B Cepepnoli Amepuke (‘). 

Onupascb Ha mpuMep MunycuxcKoro MexkKropHoro mporu6a uv MpHBeeHHEle 
CpaBHeHHA, YMeCTHO CTaBHTb BOMNpoc O HeOOXOAMMOCTH BbIeNeHuA, HapAy 
c nophuposot dopmaliueh, Takxe OasaibToBoi. Mecto 6a3aibToBolt ByIKa- 
HOFeHHO-KPaCHOUBeTHOK POpMaLlMN B OOULeH HCTOPUM Pa3sBUTHA CTPYKTYP uHOe, 
ueM noppupospok. Ecam nocequaa TunM4uHa, Kak yKa3pipaer A. B. [elise (), 
WIA OpaXHFeOCHHKMHAIbHOTO 9Tala PasBHTHA, TO GasambTOBad copMalnst 
CBOHCTBEHHA NepHosy COSHaHNA WaTOpMeHHbIX CTPYKTYP. OTO MOXKHO BHAeTb 
KaK Ha lpuMepe YkpanncKol un Typralicxoi cuneksau3, Tak M pH pacemor- 
PeHHM H3BeCTHBIX B HacTOAllee BpeMA JaHHbIX O crpoeHuu MunycuncKoro Mex- 
ropHoro mpornOa. MocueqHnit cefyer OTHOCHTD K TaKMM BHYTPeCHHUM Tporu- 
OaM SIMKae{OHCKOM MaTPOpMb!, OTMMUNTeAbHOM YepTOH KOTOPbIX ABAAeTCA 
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OPpMHpoBaHve OOpasylOlwux NpornO ocayKoB 3a c4er MaTepHasla, CHOcCHMOrO 
oOpaMJAIOWWMX MpornO noxHATHH. C STO TOUKH 3peHHA MOFyT ObIT MpOBEeHEI 
M3BeCTHbIC aHaylOrM Mexy crpykrypo MuuycuucKoro MexropHoro mporn6a 
M 3eBroreocHHKJIMHaAMH (°)." 


SanagqHo-CuOupeKnl dusmuan Hocrynust0 
Akayemuu Hayk CCCP 20 IV 1957 


UWHMTHMPOBAHHASA JIATEPATYPA 


+ C. By 6 Hos, Teonorua Epponn, 2, 4.1, M., 1985. 2 A.X. TaanKkoscekuil, 
/C.T y tk # H, M3B. AH CCCP, cep. reon., Ne 1 (1955). §C.M.2opomxko,E.®. 4 up- 
opa3Sanecckas, JIAH, 98, Ne i (1954), 4A. Upaau, Crpyxtypnas reonorua 
[CesepHoli Amepuku, WJI, 1954. * M. K 9 a, Teocuxxaunanu Cesepnoi Amepuxn, WJI, 1955. 

B. C. Menemenxko, Tp. BCETEH, C6opy. naneonton. u ctpaturp., 1953. 
A. B. Netse, Usps’ AHCCCP, cep. reon., No6 (1948), §M.A.PxoHCHUL KAA, 
.C.Menemenko uop., Tp. BCETEHM, Coop. naneouton. u crpaturp., 1952. °T.U.T eo- 
oposH4, Bonpoctt reonorun Asun, 1, W3g. AH CCCP, 1954. 19H. C. Yceuxo, 
el. Bepuagacka a, H3s. AH CCCP, cep. reonm., Ne2 (1954). 4 P. Tschicha- 
schef f, Voyages scientifiques dans 1 Altais Oriental et les parties adjacentes de frontiere de 
hine, 1, 2, Paris, 1845. 
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Jloxsage Akagemun uayr CCCP 
1957. Tom 116, Ns 2 


B. JI. MACAHTHC 


KPHCTAJIJIM3AUWMOHHAA JM®PEPEHUMALH A 
B OAHOM W3 HHTPY3HM CHBUPCKHX TPAMNMOB 


(ITpedemaeaeno axademuxom J]. C. Kopacuackum 3 V 1957) 


SHaueHne ABJICHHU KPUCTaMM3aUMOHHOK AudpepenUualuu Wid OObACHEHHSS 
TeHe3HCa pa3JIMUHbIX JepHBaTOB TpannoBo MarMbI Ha CuOupcKou muaTPopMe 
6pi0 moKa3gaHo B. C. Co6oneppm (1). Hegoctarok reomorMuecKHX MaHHbIX, 
NOLYEPKUBAIOULAX CePHaIbHOCTb B OTHOWeHHAX MeXxKLY NOposaMH pasJIMYHbIX 
cTaqul KPUCTasIM3alNu, NO-BHAHMOMY, ABHJICA IPHYHHOU TOFO, 4YTO NoOcweLyto- 
uve UCCIeloBaTeH TpannosB CuOupH JIMWb B OYeHb MaJIOH CTeMeHH KaCaJIHCk 
BOIpPOCOB, CBA3AHHBIX C KPHCTaIM3aUMOHHON Aupdepenuualluet, WIM MHOTIa, 
MO-cyllecTBY, OTPHUau ee. 

C sro TOUKH 3PpeHHA HW3BeCTHbIM MHTepec MpefcraBsaer AmampKaxckaA 
TpamnoBad WHTPy3uA, pacnoviaralollaica B Oacceline p. AxTapaHAbl — s1eB0- 
ro mpuToka p. Busmok B ero cpeqHem TeveHuu. Ilo crenenu Auddepenunalnn 
MHTPY3HA OTIM4YAeTCA OT WIHPOKO pacipocTpaHeHHbIX B STOM paloHe TpannoBblx 
HHTPYy3HH, B OCHOBHOHM Macce He JudepeHUMpOBaHHbIXx. 

MuTpy3ua umMeer TpHacoBbI BO3spacT MH BHeApeHa B pa30uTEIe COpocaMu 
KapOoHaTHble NOposb! OploBuka, NeCuaHHKH MepMH U TYPbI Tpuaca, yxKe panee 
MHTpyAupoBaHHble Tpannamu. VatTpy3sua o6ule myollaqbio oKono 320 Km? 
COCTOHT M3 JBYX udiPepeHUMpOBaHHbIX KOMIMJIeKCOB — BOCTOYHOTO HU 3alla- 
HOrO, BTOPOH sABsIAeTCA Ooslee NO32HUM NO BospacTy. O6a KoMMueKcCa aHH30- 
TPOMHbI WH COCTOAT M3 CepHH MpoOcweKMBAaIOUIMXCA Ha OOMbUIOM paccTOAHHU 
TOPH30HTOB pa3uIM4UHOrO cocTaBa M cTpyKTypbI. Ilopoahr uxHTpysum B pxze 
TOPHSOHTOB OOJlafalOoT MepBHUHO-NoOMOCaTLIMH HM JIMHeHMHIMH TeKCTypaMu Te- 
yeHHA. 

BocTouHblli HHTPY3HBHbIH KOMMVIeKC HMeeT TIacTOBy!o dbopMy s3aseranuA 
M CylelyIoulM BepTHKaJIbHbIM paspes (cBepxy BHH3): 1) cpeqHesepHucTHe Joue- 
PUTHI 3OHbI KPOBJIM HW UX KpaeBble d@allun 30 mM; 2) mermMaTOHHbIe U OMMBUHO- 
Bble TadOpo-AOepuTb! CO WWupaMu omepuT-nermatutoB 10—30 m; 8) cpea- 
He3ePHHCTHIE H KPYMHOSePHHCTHIe OePHTb! WeHTpasbHOH 30nEI 40—55 M; 
4) TpokTOMHTOBbIe RoepuThr 30—5O0 m. 

VWurpy3ua BOCTOUHOrO KOMMVIeKca O6saqaeT ca6oli BOHMCTOCTbIO M MCMBI- 
TbIBaeT NOMoroe MorpyxKeuue K wry H wro-3sanaLzy. IleppuunHaa nonocuaTocTh 
HW TpaXHTOHAHOCTb B MOpOax KOMIVIeKCa, B OOLLEM, TOPHSOHTAIbHLI, JIMHEHHOCTh 
MMeeT CeBepo-BOCTOUHY!IO OpHeHTHpoBKy. IlepBuyHEIe TpellMHbI OTeNbHOCTH 
(BEPpTHKaJIbHbIe CHCTEMbI) MMCIOT MePpHAMOHAIbHOe H WMpOTHOe MpocTupaHue. 
KOHTaKTOBbI€ H3MCHEHHA BMEelarOllM4X MOpPO He3sHauHTeAbHBI. 

Sanaqubii KOMMIeKc, 3aHuMaIOWMH OKoO 4/, mmowlalM Bcero maccupa, 
uMeeT Oomlee cO*KHYyIO POPpMY MHTPy3HH, B OOmleM NnacToOOpasHyto. Beptu- 
KaJIbHBIM pa3pe3 KOMMIeKca TaKOB (cBepxy BHU3): 1) nopdbupoBEe MHK poJoule- 
PHTHI, MHHJasleKaMeHHble MH CYOUeIOUHbIe NOMEPHTBI CO WVIMpaMH TeeHHT- 
HomepuTow u raO6po-remenutos 5—30 mM; 2) NomepuTE! c 6uoTHTOM H KBap- 
mem 26-—60 M; 3) kBaplepbie mlenOUHbIe HW WemOUHBIE rad6po co mwHpamy 
rpanodupos — 20 m; 4) cbeppora66po (KBaplleBbie, TOPTOHOMUTOBLIe ¢ THTA- 
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MCTBIM MHPOKCeHOM Hu Jp.) 55 M; 5) radopo-onepuTer, 40—60 m; 6) TpoK- 
JIMTOBbIC, MCJAHOKPaTOBbl€, AHOPTOSHTOBLIe WoepHTE! — cBpiue 25 M. 

B kpoBule HHTpy3Hu 3alaHOro KOMMVI€KCa IIHPOKO pa3BHTbI H3MeHeHHBIe M0- 
Obl — POPOBHKH, CKapHbl, CKaNOMMTUTHI, (PeMbAWIMATH3HpOBaHHbIe MOpoOsEl, 
MPHOOJIM3MpPOBaHHble HU XJOPHTH3HPOBaHHbIe Noposnt, CepNeHTHHU3H pOBaHHble 
opofbl. B ckapHOBbIX 30HaX OTMeYaIOTCA BKPaNJIeHHOCTh M XKUIKM MarHeTHTa, 
speaka cymb@unos. MouHocTbh 3K30KOHTAKTOBBIX 30H JocTuraer 5—15 M. 

IInactooOpasuasx (bopMa uHTpy3Hu 3anaqHoro KOMIIeKca yculoxHeHA KyNo- 
aMH, CBOAaMH, KOJIeCHYaTbIMH NepernOamu. Hepopupili xapaktep KpoBsH 
BIIACTCA OTPaxKeHHeM TIbIOOBOH CTPyKTYpPbI BMelalouIMx Nopogx. Kynona 
PaXHTOHJHOCTH, MePpBHYHbI€ HaKJIOHbI TekcTyp TeyeHuA (10 30—35°) u Goub- 

ee KOJIMYCCTBO TEJI-CaTeJJIMTOB, MPHYJICHAIOWMHXCA K MHTPy3HH, oKa3bi- 
aroT AKTHBHY1!0 POJIb MarMbl B OOpasoBaHHH MarMaTHYeCKOH KaMepbl, KOTOPaA 
O8HUKJIa, TlaBHbIM OOpa3s0M, NyTeM NOAHATHA KpOBsIN. 

JIMHeHHOCTh B MOpofax KOMIVI€KCa MEET PaNaJbHBI Wan, Tak 2Ke KaK 
{ OPHEHTHPOBKa OAHOK M3 TaBHbIX CHCTEM BEPTUKAaJIbHbIX TPeULHH OTEbHOCTH. 
OMwKHaA YaCTh KOMIMVIEKCAa OCO*RHEHA CepHeli COpocoB mWHpOTHOrO, ceBepo-3a- 
laqHoro WH CeBepO-BOCTOUHOTO MpocTupaHHA. 

Cpequ mopok HHTpy3HH 8aNaqHorO KOMIMVsIeKca BHIAeIAIOTCA [Be reHeruye- 
KHe rpynnb. A. Hopmabub pad qubpepenunanuu — TpoKTomNToBbIe Jowe- 
MTbI, TaOOpo-foNepuHTH (HM oMepuTH!), teppora6Opo, KBaplleBble WeOUHBIe 
adOpo, rpanodups! (Mopogb riaBHol cepuu). B. Wlenounasa Bersp znddeper- 
MaunMn — CyOUleIOUHbIe NOJePHTLI, TeIeHHT-OJepHTbI, ra6Opo-TeweHuThl. 

B BOCTOUHOM KOMIIeKCe IeOUHaA BeTBh uppepenwualuu oTcyTcTByeT, 
-C€pHA TPOKTOJHTOBbIE LOJIepuTLI — OepuTbl — nermMaTouHble ra66po-Joue- 
MTLI — JOJICEPHT-MerMaTHTHI MpeACTaBIAeT HOPMAJIbHBIN pA KpUucTasN3a- 
(HOHHOH Ji (pcpepenwualHny. 

Kpuctaimu3salua mopox, o60%xX KOMMIeKCOB NpoHcxoqusa c H3MeHeHHeM 
OcTaBa TlaBHbIX MoposooOpa3sy!iouluX MHHepaJioB — MMpOKCeHOB, Mlarnokwa- 
OB, OJIMBHHOB, MIpeACTaBJIAIOWUX TBeEpsble (pasbl MepeMeHHOrO cocTaBa. Ocobex- 
0 4eTKO STO MpPOABIEHO B NOposax riaBHOH cepuu 3anaqHoro KoMMNeKca, rye 
BIJeIAIOTCA MATb PIaBHbIX NapareHe3HCOB MHHEePaJIOB B 3aBHCHMOCTH OT H3Me- 
CHA AKTHBHOCTeH *Kelesa MW IWlemoOuelH B OCTATOUHBIX pacmyiaBax. CocTaBbi 
Jarvok1a30B MeHsaroTca OT Ang, NO Ato, COCTABLI OJIMBHHOB OT Fas. WO Fago. 
CapakTep MMPOKCeHOB H3MEHACTCA OT M@FHeSHaJIbHbIX JO CHJIbHO XKeJIESMCTHIX, 
OlepxKaHHe KaJIbIIMeBOrO KOMMOHeHTa B HUX Bapbupyer. lath xumuyeckux 
HaJIM30B IMPOKCCHOB MOKa3bIBaloT, UTO OHH He COepxAaT [IMHO3eMA UM OTHO- 
ATCA K IIM2KOHHTAM. 

CocTaB H COOTHOLICHHe MOPON B BEPTHKAJIbHOM pa3spese HHTPy3Hu 3anayHoro 
OMIIeKCa GECCHOPHO YKa3bIBaIOT Ha C€PHaJIbHbIe COOTHOLICHUA MEXKAy OTAeIb- 
DIMA UsICHAMH KOMIVIeKCa H Ha HEOMHOBPeMeHHOCTh HX 3aCTbIBaHHA. SacTi- 
aHMe MOPOL HOPMaIbHOrO pata AudpepenuMaunu MPONCXOAMIO OT TPOKTOJIH- 
BLIX JLOMIEPHTOB K rpaHodupam. IloKasareseM MOCeMOBaTebHOCTH 3aCTHIBA- 
AA ABJIACTCA OTHOLIEHHE 

FeO +Fe0s 499, 
Fe,O-+ Fe,03+ MgO 


ICTENCHHO YBEIMUMBAIOULeeCA OT MePBbIX K MOCCQHHM. 

OcuoBnoit TeHenuMel AuddepeHuMaluu OasabTOBOH MarMbl B yCJOBUAX 
DPAKIMOHMPOBaHHA ABIIAeETCA COOrallleHHe OCTATOUHOFO paciaBa *Kee3OM Ha 
JCNHHUX HW MO3KHUX CTAaHAX MU WlesO“aMM Ha KOHCUHBIX CTAMHAX KPHCTaNINsa- 
iM, UTO OblIo MoKagaHo PeuHepom (*), CoOomeBLIM (), Barepom u Jlupom (°) 
up. B natem cmyuae Ha cpeqHuX MW MO3MHUX CTaMMAX 3aCTbIBAHHA MHTPy3HH 
MaHoro KOMMIeKca OOpasyloTCA NTOpoOsb!, peskO OOorallleHHble *eJe30OM (hep- 
ra66po u bepporopTroHOHTOBEIe rpaHo*pupel), Mpuyem oOorallleHHe 2KeIe30M 
{CCT H€ TONbKO OTHOCHTeIbHBI, HO u aOcouOTHBIM xapakTep. Ha koneyHbIx 
aMAX 3ACTHIBAHUA OOpasy1oTcA MOposb!, OOoralleHHble WleTONAMH (KBaple- 


1€ WeOUHEIe ra66po mu rpaHkoduptl). 
Je 29t 
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Mexanu3mM yudpepenunanun mpn o6pasopaHHH NOpoOs riaBHOH CepHH Mbl| 
JIMM KaK pe3YJIbTaT KPHCTaJJIM3alMH PANOB CMeCIUAHHbIX KPHCTAJJIOB B YC} 
BUAX IIpeHMYULeCTBeHHOFO BOSHHKHOBCHHA WeCHTPOB KPHCTAaJJIM3allMM B HY2KH! 
30HE MarMaTHYeCKOM KaMepbl H MUIpalluH OCTaTOUHOH MKMAKOCTH BBepX Nj 
O6ULeM JBHXKCHHM CHCTeMbI B TOPH3OHTAJIbHOM HalipaBsenuu. KpucTausal 
IIaCTOBbIX TeJI OOOHX KOMIVICKCOB MpOHNCXOAHa KaK CO CTOPOHbI BeEPXHEPO, Ti 
HU CO CTOPOHbI HH2KHETO KOHTAKTOB, MpH4eM 3acTHIBAaHHe TaBHOH CepHH Mopi 
3amafHOro KOMIMJIeKCa MPOHCXOAHJIO CHH3Y BBepXx. 

[Jopoqbt wlenOuHOH BeTBH Judpepenywaluu XapakTepH3yIOTCA 3HAYHTCM) 
HbIM OOOrallleHHeM WemO“aMH, HapsAy C HH3KHM KOSPPHUNEHTOM | 


FeO + Fes,O3 100. 
FeO + FeO + MgO 
llenounad BeTBb OTAeIAeCTCA Ha PAaHHHX cTaqHAX WuddepeHuMalMu MarMbl, 4 
HMOMYepKUBaeTCA HH3KHM OTHOWeHHeM Kele3a K MarHHio, XapakTepHbIM J. 
asTux craguh. Tlopogpi wWleOuHOH BeTBH BO3SHHKJIM B pe3yJIbTaTe 3HadHTeIbHO 
o6orallleHua JIETYYHMH KOMMOHEHTAMH HM LWeIO“aMH YacTH paciviaBa. 
O6orauleHHe JIETYYHMH KOMMOHEHTAMH HCXOXHOM MarMbl 3aaqHOrO KO 
IJI€KCa BbIZBaIO, C OMHOM CTOPOHbI, BOSHHKHOBeHHE FpyINbl WLeJIOUHBIX MOP: 
WM WHTCHCHBHbIMi MeTACOMATO3 OOKOBHIX NOpOL, ac Apyrou,— oOycoBH0 MOH 
*%KCHHE BASKOCTH pacmiaBa, cnocoOcTBOBaBillee HaHOosee MOJHOMY pa3BUT¥ 
KPUCTAIM3aLNOHHOK uddPepenuualun u PpakKWHOHHPOBaHHIO NpH OOpa3soB 
HHM TlaBHOH CepHu NMopogd. 
Mara BocTOuHOrO KOMIleKca OblIa 3HAUMTeJIbHO OewHee JIETYYHMH KOMIT 
HeHTaMH H, TaK Kak (ppaKUHOHH POBaHHe KeeC3OMArHe3HaJIbHbIX CHJIMKATOB Obl 
MeHbIUMM, AuddepenHwnaluAa OWA JIMWb NO cTaquH NOpor, OOorauleHHblx *K 
JIe30M, HO He B TaKOH CTeMeHH, KaK B 3alaHOM KOMIJIeKCe. 
Pa3sMmune B CTeneHH LudpepeHUMpOBaHHOCTH MH KOHTAKTOBOrO MaTaMopdy 
Ma B ONHCaHHBIX KOMIVI€KCaxX, TAKHM OOpa30M, OKa3biBaeT HaIM4ve JByX T' 
MOB MarM — OJHOH MarMbl, OOoraleHHOH JIETYYMMH KOMNOHeEHTAMM HM Ied 
yaMU, pyro — OTHOCHTeIbHO «cyxXOH» MarMbl. CpaBHeHHe HCXOAHOrO cocTal 
MarMbl 3amafHOro KOMMIeKca CO CpeXHHM cocTaBom TpannosB CuOupcKon na 
cOpMbI NOKasbIBaeT HX OosbuUIOe CXOACTBO. Pa3smHyNe 3akMIOUAeTCA JIMLUb BC 
AepxKaHu JieTyYHX KOMMOHEHTOB, KOTOPbIMH Oblvia OOoralleHa MarMa 3amaj{HO} 
KOMIVIeKCa B pe3yJIbTaTe MarMaTHYeCcKOH Auddepeniualuu Ha riyOunHe. 
Hanpapuienue Juppepesinaunu riaBHol cepuu Nopox sanaquHoro KO 
mlekca BeCbMa OJIM3KO K HallpaBseHHIo Luppepenuuanuu uHTpy3sun CKepra] 
B [penwanquu, re, oHako, ABIeHHA (bpakKUMOHUPOBaHUA NpOABMeHHI B OOW 
met cTtenenn (°). 
AnaMIxKaxcKaa MHTPyY3HA 8HAYMTeIbHO OTMMUAaeTCA TO TUNY Luddbepexun 
WHH OT AuhepeHl\MpOBaHHBIX TpanMOBLIX HHTpy3Hi ceBepo-sanlaga MaTpopM! 
4TO OOYCJIOBJICHO Pa3JIMYHAMM B MCXOMHbIX COCTaBax MarM. 


Tlocrymuato 
16 I 1957 


UHMTHMPOBAHHAS JIMNTEPATYPA 


* B.C. CoOoaes, Tp. AHHM, 48 (1936). 2 C. N. Fenner, Min. Mag., 22 (1 
(1931). °° L.K. Wager, W.A. Deer, Medd. om Gronland, 105, Ne 4 (1939). 
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METPOrPA®HA 


A. Ff. KOCCOBCKAS, H. B. JIOFBHHEHKO u B. J. LUYTOB 


O CTAXMAX POPMMPOBAHYSA WH M3MEHEHHA 
TEPPHTEHHbIX MOPO 


(ITpedcmasreno axademuxom H. M. Cmpaxoeoim 4 III 1957) 


Vsyuenue ctaqui ocaqouHoro nopoqoobpas0BaHHA MOXKHO O6OC6mIeHHO Ha- 
3BaTb CTaMaJIbHbIM aHausomM. Ero saqayueli aBAeTCH ycTaHOBsJeHNe Napare- 
H€THYUCCKHX MHHEPaJIbHbIX ACCOMMALMH TEKCTYPHBIX HW CTPYKTYPHbIX H3MeHEHHH, 
a Tak»Ke (PH3HKO-MexaHHyeCKHX MapaMeTpoOB, XapakTepH3yl!OUlNx pa3sMUHbIE 
aTalbl (HJIM CTaqHH) HCTOPHH BOSHHKHOBCHUA H CYWIECTBOBaHHA NOPOsbI: cequ- 
MeCHTAIMOHHY!0 CTafMio, AHareHeTHUeCKYIO, SMMTeHeTHYECKYIO HM, HaKOHELL, 
cTayiMio HauaJIbHoro MeTamMop*u3ma. KoneuyHbiMu STaNaMM CYUIECTBOBaHHA OCa- 
QOYHDIX NOPO MOXET ObITb HOO MpeBpaleHue HX B NOPOAbl MeTamopduyeckue, 
M60 MOBepXHOCTHOe BbIBETPHBaHHe HU paspyllenue. 

CraqvaJbHbli aHaiv3 JOuKeH, TAKMM OOPa30M, OXBaTHTb pA, ABIECHHE uv 
MpOWeccOB, OUCHb Pa3JIMYHbIX MO CBOeMYy XapakTepy HM HalpaBmenHocTu. Ecte- 
CTBEHHO, YTO B CHJIY STOTO HM MeTOIbI CTauaIbHOFO aHau3a M Kpyr paccmaTpu- 
Ba€MbIX HM ABJICHHH MOryT ObITb BeCcbMa pa3HOOOpasHbIMH. Ha coBpemeHHOM 
aTame Hallux 3HaHHH C OOJIbIUIeH WIM MeHbIUeH CTeMeHbIO NeTAIFHOCTH OOOCIMeEH 
akTHuYecKHH MAaTePHaJ, BLIABJICHa CYLIHOCTb H MOCELOBAaTeJILHOCTh ABJICHHH 
MW pa3spaOoTaHbl OCHOBHEIe MPHHIMMbI H NOAXOJ K UCCICOBAHHAM JWJIA OTC bHBIX 
3TaloB OcafouHOrO mMporecca. 

Tax, H. M. Crpaxoppim pa3pa6oTaHa TeopuaA MH HaMeueHbI NyTH M3yyeHHA 
MpolleccoB cefMMenTorenesa u Auarenesa (1°, 1). MuorouncuieHHbIt MaTepuall, 
OCBEMLaolluH ABJICHHA BbIBeTPHBaHUA, cocpefzoToueH B paobotax VW. VU. Tuus- 
6ypra u Ap. (1). Takum o6pa30m, HanGoulee H3YYCHHDIMH ABJIAIOTCA Kak Ob! Be 
Kpalinve cTafquu: oOpasoBaHue uM paspylweHve nopod. B 3HauHTeIbHO MeHbIUel 
CTeNeHH HCCIeOBaH SMHreHe3 WM MOCMeLyIOWNe M3MCHEHHA OCAOUHBIX NOpon. 
Jo nefqaBHero BpeMeHH 9THMU BOMpOcaMH CNeUHaJIbHO He 34HHMAJINCb HH MeTpoO- 
rpacbi-ocaqouHuKH, HH Merporpadbl, w3syyaBline MeTamopduyeckHe Noposbl 
WM OTHOCHBUIME MOULHeMIUMe OCaOUHBIe TOMUIM, 3aeraicuine Hal COOcTBeHHO 
MeTaMOp(H4eCKHMH KOMIVJI€KCaMH, K TaK Ha3bIBaeMOM «3OHE KJIaCTHYCCKHX CIO YI» 
(2, 18 14) | 

V3y4enve MOWHbIX pa3pe30B TeppHTeHHbIX OTJIOXKEeHHI B PasJIMYHbIX TEOCHH- 
KIMHAIbHBIX HIM MepexosHbIX K HUM OOnacTax (Bepxoanbe, Jlon6acc, Ypau, 
@eprana, lOro-Bocrounpii Kapka3) no3BouH10 B MocmeqHHe Tob] yCTaHOBUTb 
ONpeeNeHHYIO 30HAJIbHOCTh, XApaKTePH3YIOWLYIO OCAMOUHbIe NOPOAb, HCNbITAB- 
ue pasMyHylo TyOuHY NOrpyKeHuA HW pasMUHYIO MHTeCHCHBHOCTb JelicrBHs 
cTpecca. Ora 30HaMbHOCTb BbIparKaeTCA B CMelMpuyecKOM MMHepasoro-Nerpo- 
TpacbHuecKOM COcTaBe HOBOOOpa30BaHHbIX MMHePaJIbHbIX KOMMOHEHTOB, OMmpe- 
Jl@NeHHBIX CTPYKTYPHO-TeKCTYPHBIX IIpH3HakaX Nopok M UX Pu3HKO-MexaHHue- 
CKMX CBOMCTBaX. SOHbI 9TMreHe3a H paHHero MaTaMOp@U3Ma OTUeTJIMBO BbIJe- 
JIMIOTCA KaK B MOUIHbIX BePTHKAJIbHbIX paspe3ax OCaOUHbIX TOM, Tak HU Ha 
nmowlaqax HX pasBHTHA. 

A. T. Koccoscxo# u B. J. [lyrossm (7, 3) B Meso30HcKux WH BepXHe-Maseo- 
30ficKUX oTNowKeHuax BepxosHbA OpluiM BbIfeneHbI: 1) 30Ha Hen3MeHeHHOrO 


rauuuctoro wementa (Cri), 2) 30Ha xOpHTOBoro HM XMOpPHTOBO-KBaplleBoro 
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tlementa (Cr; — J»), 3) 30Ha MeCYaHHKOB C KBapUMTOMOLOOHBIMH CTPyKTypaM 
(J, — P,), 4) 30Ha MycKOBHTOBOrO HM KBapleBoro MWeMeHTa (PusMMTONOLOOHBI 
canties — P,). lepspie (Be 30HbI XAPAKTepH3YIOT Pa3JIMYHble ITAMbl INMTeHE3Ey 
TPeTbsA HU YeTBePTAaA 3OHbI, B KOTOPHIX vIMHUCTbI€ MHHEpavIbl 3aMelllaloTca Xapak 
TepHOM HU3KOTeMMepaTypHOH accollMallMel CTpeCCOBbIX MHHepaJIOB—MYCKOBHTé 
XJlOpHTa HW KBaplla, OTHOCATCA yxKe K CTaMH Hada/bHOro MeTaMopOu3Ma. | 

BpieseHHble 3OHbI XOPOWO KapTHpyIOTCA Ha MJOWaqH, OTPaKaA CrelH} 
(buky CTpoeHuA COBpeMeHHOHi crpyKTypbl Bepxosuckoro MeraHTHKJIMHOpH. 
WM OCHOBHBbI€ YepTb! ero pa3BHTHA. 

H. B. Jlorsunenxo (°, °) B cpeqHeKaMeHHOYFOJbHBIX OTMO%KeHUAX Bonbulon 
Jlon6acca Obl BbIeteHbI 3 30HbI: 1) 30Ha HOPMaJIbHOrO JMMreHe3a, pacno/o 
%KeHHAA Ha TePPHTOPHA, MepexOAHoOH oT MuaTdopMbI K reocuHksMHaIM (J[Hen 
poscKo-Jloneukaa Bnaquna, IIpeqyoneukua mporn6 u oKxpanubl JlonelKor 
Oacceliva), XapaKTepuH3yrollaica MpHCyTCTBHeM PpbIXJIbIX HM Cad0-cleMeHTH 
POBaHHbIX, MasIO W3MeHeHHBIX MOpok C MMIMHUCTHIM, TIMHMCTO-KapOOHAaTHBbIN 
Mi Ollaslo-XasIleOHOBbIM WeMeHTOM; 2) 30Ha NporpeccHBHoro 2mMreHe3a, pacino 
JlokeHHadA BO BHelHeH uacTH JloHelKOl TreocuHKIMHaIM (paloHbl pasBHTHs 
cleKalouluxcsx yrueli), XapakTepH3yIOWlaaAcdA pa3BHTHeM MJIOTHO CLlEMeHTHpO 
BaHHbIX MeCYaHHKOB C KBapleBO-KapOOHaTHO-FVIMHHCTHIM HW XJIOPHTOBbIM WeMeH: 
TOM HW He pa3sMOKAalOULMX B BONE THAPOCMOMNCTHIX aprHsINTOB; 3) 30Ha HadaJIb: 
HOrO MeTaMopdbu3Ma, pacmooxKeHHad BO BHYTpeHHeli yacTH JoHelKOH reo: 
CHHKJIMHaIH (pavOH pa3BUTHA TOULMX yrvieH HM aHTpalluToB), XapakTepH- 
3ylOWlaicA MIOTHBIMA MeTaMOp*H30BaHHbIMH OCaOUHBIMA MOpowaMH C pa3- 
BUTHeM KBaplleBoro, CepHIWMTOBOrO H CepHILMTOBO-XJIOPHTOBO-KapOoHaTHOrG 
IeMeHTA. 

JI. B. Pyxuu (*) Ha OCHOBaHHH M3Y4eHHA MeJOBbIX OTMOMKeHHH DepraHbl u 
O6O6UeHHI JMTepaTYPHbIX MaTepHaJOB pa3syemmeT mpollecc 9sMmMreHe3a Ha pag 
3tanos: 1) cna6nii amureHe3, 2) yMepeHHbIM 9mureHe3, 3) CHIbHbIM 9NHTeHe3 H 
4) oWeHb CHIbHbIM 9mureHe3s (cmaObili meramopdu3m). KaiKkabii v3 92TanoB 
XapaKTepH3yeTCA KOMIJIEKCOM CTPYKTYPHO-TeKCTYPHbIX MpPH3HaKOB Mopor 
HM pANOM Jpyrux MoKasaTeneH ((PU3HKO-MeXaHH4eCKHe CBOHCTBa, XapaKTep 
BOJbI HU Ip.). 

Hapsayqy c paOoTaMu NO BBIABJICHHIO SIIMFeHeETHYeCKOH 30HAIbHOCTH MeTO- 
WaMu YulaBHbIM OOpa30M MMHepasioro-meTporpaduyeckoro aHamH3a, HeaBHo 
ony61MkoBaHbI HHTepecuble padoTe: B. JI. Jlomrag3e (*), ycraHopuBulero pag 
YeTKHX CTaqHH YW3MeHEHHA TVIMHHCTHIX NMOpol mpuw uarenese u sMMreHese; 
B. J]. Jlomrayse aH pay du3snKo-MexaHvyeckux MapamMerpos (By1a2KHOCTh, 
OObeMHbIH BeC. MOPHCTOCTh HM Ap.), XapaKTePH3YIOIMX COCTOAHHE TIMHUCTbIX 
Nopo, Ha pa3JIM4HbIX CTaqMAX MX YIVIOTHeHHA. 

HakonenHbii MaTepuadl KaK COBeTCKMX MeTporpados, Tak 4 psa sapy6ex- 
HbIX UCCeqoBaTeeli (1°, *°) MosBOIAeT YCTAHOBHTh, UTO HCTOPUA CYWeCTBOBaHHA 
OCaQOUHbIX NOPO, HadHHAA CO CTaMM Auarenesa — NpeBpallleHuA pbIxX0rO OCay- 
Ka B MOpoxy, HO NOAHOrO W3MeHeHHA OCaLOYHOH NOposbl HM MpeBpallenua ee 
B MeTaMopuueckoe OOpasoBaHHe, MpecTaBseT HeMpepbIBHbI u HampaBueH- 
HbI Mpouecc, pasdeNAOWMicA Ha PA STANOB UJIM CTaLMi, XapakTepu3sylolluxca 
pAMOM CnelMduyecKUX OCOOeHHOCTeH MUHepanbHOrO cocTaBa, CTpyKTYpHO- 
TeKCTY PHBIX IIpH3HAKOB HM (PU3HKO-MeXaHHYeCKHX CBOHCTB NOPOL, onpelen AIO X- 
CA UX KaveCTBeHHbIMH M3MeCHCHHAMM B Mpollecce HelpepbIBHO BO3pacTaroulNXx JaB- 
ieHuli M TemMepatyp. Orampi 3TH cnegyioume: 1) Auarenes, 2) snurene3, 3) Me- 
TareHes WIM HavaJIbHbIt MeTaMopdusM, 4) perHOHasbHbIi MeTaMopdbu3m. Xora 
CyUeCTBOBaHHe OCaNOYHOH NOpObl OrTpaHu4MBaercs, B OOWLeM, BTOPbIM HU TPeTbUM 
3TallaMH, OJHAKO, KaK HeJIb3A OblvIO Obl NOHAT BOSHAKHOBeHHe OcalouHOn 
MOpombl, He YYHTbIBAA NpoleccoB WMareHe3a, TaK HeMb3A NOHATh UM HCTOPHIC 
ee H3MeHCHHM, HTHOPUpyA HavasbHble Npolleccbl perHoHabHOro MeTaMopu3Ma. 

He paccmarpuBat 3fecb cylHOcTH mpolleccos Marenesa, MOpoOuo pas3o- 
OpaHHoro B paOorax H. M. Crpaxosa, KpaTKO ocTaHOBUMCa Ha XapaKkTepHCTHKE 
NOCNELYIOWHX STAaNOB CyIeCTBOBAHHA OCaZOUHbIX MOpog. 
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OcHoBHble 3Tanbl CtaquH HAH 30HBI 


Mlopazok tTemnepatyp 
H yaBsenni 


Temnepatypa HH3Kasi, 
OnusKaa kK NOBepxXHOCTHOH. 
Tapnenue HHsKOe, AO He- 
CKOJIBKHX J@CATKOB aTMO- 
cep (peakKO okONO coTHH 
aTMOcdep). 


t < 150—200° 


cy llecTBOBaHHA 
nopox | # npeo6pasop anys suutenesa H HavaNb- | Teonormueckan o6cTaHoBKa 
POPaR HOrO MeTamMopdusma 
OcaqKu Zlnarenes I, II, Il] w (wacruuno)| Metps, zecatKH (COTHH?) 
IV stant quarenesa | MeTpos HHKe Ha BOOeMa, 
H. M. Crpaxosa 
ieee 
52 
2 = Hauanpupiii smurenes OrnoxeHHA naTbopm u 
=e BePXHHe TOPHSOHTHI O6a- 
re: cTeli, nepexOHHIX OT MaT- 
gE @opM K TeOCHHKAHHaIAaM 
g = (kpaeBbie nporH6nt). Dny6u- 
r ¥ Ha norpyxeHHli go 1500— 
= 5 —2000 mM. 
=I 
a| 3. 
pe, &S 
= ta 
f ie ee | 
Blas 
im 
a Onurenes SS ee 
im 
B= y 
x) 
<4 TayGuHupli snurenes Hwxuaa uactb paspesa 
5 Paspe 
e OcagqouHOrOo) § Yyexna naat- 


@opmept. Kpaessie nporn6sr, 
pexke nepHdepuiinpie 30HbI 
TCOCHHKJIHHAJIBHBIX O6sa- 
cre. [ayOuna norpyxenuit 
Zo 5000—6000 m. 


IlnorHbie, clkeemMenTupo- 
BaHHbIe 


SS ee ee 


Panuunii MeTareHes 


Tpyxenna cppiue 6000 m. 


Merarenes (Hauamnb- 
HbIM ~MeTaMopdH3M) 


TlosqHHH MeTareHes CpeauHHble, pexe weHT- 
PaJIbHbie 30HBI CK1aquaTbix 


o6nactei. 


caannes 


LleHTpasbHbie noma cKaq- 
WYaTbIX CTPyYKTyp (HHKHHEe 
TOPH3OHTHI paspesa reocHH- 
KJHHasieH). Imy6oKoe mo- 
rpyxeHHe H HHTCHCHBHBIM 
cTpecc. 


MyckKoB HT-XJIOPpHTOBaA 
30Ha 


1 SesIeHBIX 


BuHOTHTOBaaA 30HA 


penko, WyToB 


Tlepudepuiinpie u cpequH- 
HbI€ 3OHbI TeOCHHKJIHHaJb- 
HBIX O6JacTeli (BePXHAA Hu 
cpeZHaa YacTb paspesa reo- 
CHHKJHHaJieH). [ny6HHa mo- 


p > 1500 arm. 
HauanbHoe 
eTpecca 


BJIHSHHE 


Bpicokue  TemmepaTypbi 

(>200°) u BBICoKoe jaBue- 

HHe (>>2500 arw.). 
BospactawlaaA poub 


cTpecca. 


Bospactatoulaa pomb Tem- 
nepaTypbl. 


OcHOBHBIe MoKasTeH H3MeHe- 
HHA MOpOA Ha passHUHBIX 
sTamax 


Jleruapatauua nu odopmsenne 
ay THPCHHO-MHHepavior HuecKOrO 
cocTaBa Ocafka; mpeBpanjenue 
Oocaqka B nopozy 


Hapactatoujee rpaBuTalHoH- 
HOG YyNJIOTHeHHe TOopox u no- 
CTenmeHHOe H3MeHeCHHE HX CTPyK- 
Typ. 
MaCccbI 


Tlepepa6oTka ocHOBHOK 


IMIHHHCTOrO BeLyecTBa. 


CTANMH ®OPMHPOBAHHA HU M3MEHEHHA OCAMOYHbIX TEPPHPEHHbIX MOPOs 


THN NOpo, H XapaKkTepHble NPHSHAKH HX H3MeHCHHA 


Wecuanpe nopogn 


HauMenosanua 


TleckH 4M OKaub- 
HbI€e = KOHKpelHeod- 
PasHble Teva mecua- 
HHKOB, CIleMeHTHpO- 
BaHHbIX BbI]eJICHHA- 
MH ayTHreHHbIX MH- 
HepaJioB 


Tlecku uw  cana6o 
YIJIOTHEHHbIe cije- 
M€HTHPOBaHHbIe 
necuaHHKu 


OueHb  nMIOTHBIe 
CLLEMCHTHPOBaHHbIe 
necuaHHKH 


KBapuuToBHZHBIe 
mecuaHHKit 


_—$<—$<$<$<— — 
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XapakTepHbie npushakH 


Haumenospanna 


Ppixvian HoH cblmyuawd KOHCHCTeHUHMA. |[ WHHUCTHIC HVJIbI. 


@opMupoBanne psayja ayTHreHHbIx MH- 
HepaJlos (CY JIbUALI, KAPOOHATHI, ey TO- 
XJIOPHTbI H Jp.) 


TlonHoe coxpaHenne mepBHUHbIX TeK- 
CTYPHBIX HM CTPyKTYPHBIX IpH3HakKOB 
nopod. PacrBopenne oO6JIOMOUnBIX 3epeH 
HeyCTOHYHBbIX MHHepaJlOB (MHUpPOKCeHBI, 
aM@uOOJbI), HHOra YaCTHUHOe pacTBO- 
peHHe 3epeH KBaplla, NOJIeBLIX WnNaToB 
H Ap. Bosmoxua perenepallun o61I0MoU- 
HOrO KBaplla H MOJIeEBbIX lImaTOR c o6- 
PaSOBaHHeM HAHOMOPHbIX KPHCTAJVJOB. 
Cuxpatauua u pas6yxanue o6momMounoro 
OHOTHTA C BbIeNeHHEM OKHCJIOB 2Kewe- 
3a H THTaHa. 


TekcTypHble MpusHakH COXxpaHaloTcs. 
Hauasbubie H3MeHeHHA MepBHYHDIX 06- 
JIOMOUHBIX CTPYKTyp: ,upuHnali* aytu- 
TreHHOrO KBaplla B Mopax kK O6sIOMOU- 
HbIM 3e€pHaM. PereHepalluaA 3epeH KBap- 
Ya H MOJIeBBIX WMaTOB Oe3 HAHOMOpip- 
HbIX OrpaHHuenni. PackpucTasuusauHa 
wleHKOKceHa B aHaTas, OpyKUT H Jp. 
O6pasopanne no 6uOTHTY XJIOPHTa H 
THAPOCMOAHCTOPO MHHEpavia Cc BbITese- 
HHeEM 2Kesle3a H THTaHa. 


TekcTypHble NpusHaku coxpaHAloTcs. 
Tleppuunpie O6sIOMOUHBIe cTpyKTYPbI 
S3aMCLaIOTCA MO3AHUHbIMH, KBapIlHTO- 
TOAOOubIMH. XapakTepHo 3y6uaToe co- 
weHeHHe sepeH. [lepexox 6HoTHTAa B 
XJIOPHTOBO-Ce€PHIHTOBHIe ,,1aKeTbl WH 
aMopdusaltua ero. TlospneHue HOBO- 
oOpasoBaHHoro gnuyzoTa (B npucyTcr- 
BHH ero O6/IOMOUHBIX sepeH), MuTex- 
CHBHAaA CepHILUTH3alHA HW XJOPUTH3a- 
WHA Me€PpBHYHO-rHHHCTOrO WeMeHTa 


Se 


TlourH nojwHoe BHJOH3MeHe- 
HHe CTpykTyp mopoy. Tlocte- 
MeHHOe HCue3sHOBeHHe MepBHU- 
HBIX T€KCTYPHBIX MpPH3HAKOB. 
OtcyTcTBHe IHHHCTbIX MHHe- 
pasioB H 3aMelIeHHe HX accoOlH- 
alive HH3KO-TeMMepaTyPHbIX 
CTPeCCOBbIX MHHepaJioB (MYCKO- 
BHT—XJIOpHT). 


OtcyTcTBHe MepBHYHbIX CTpyK- 
TYPHbIX H Te€KCTYPHbIX NPH3Ha- 
KOB mopos. TloaBseHHe HOBO, 
6ouee BbICOKOH TeMMepaTypHOi 
accOlUHalwuHH MHHepasoB (6HO- 
THT, YacTO rpanat). 


Se B. JJ. Jlomramze (7). *** Yaenbubie Beca OTHOCATCA K OPranHueckoi Macce, 
‘). ** Tlanupie B. MH. «lomrays 


Kpapuuto-necua- 
HHKH 


Tlopognl yrpauuBaior nepBHunbiit ocafounbiii O6nK; 
UHOHHBIe (NOOCdaTbIe) TeKCTYDPbI. 
oO6pasoBaHHeM JIMH30UeK H MpoxKuK 


Hauambnoe U3MeHeHHe  MepBHUHDIX 
TeKCTYp: M@poOneHHe OO6OMOUHBIX 3e- 
peH, NpHoOpereyHe HUMH XapakTepnHoii 
geyeBuleobpasHol copMbl, noaBsenue 
JIMHEHHOH OPHeEHTHPOBKH BCeX KOMIO- 
HeHTOB, Ha¥aJibHanv cerperauun. Cnox- 
Hble INHNOBHAHO-OslacTHYeCKHe CTpyK- 
TYpbI mopogx. OtTcytcrBue 6HoTHTA, 
NOJIHOCTbIO 3aMelI€HHOrO MYCKOBHTOM 
H XJIOpHTOM. TlonHaA MyCKOBUTH3alHA 
H XJIOPHTH3aUHA WeMeHTa. 


Pasmoxalomue 
Tr JIHHbI. 


YnaOTHEHHbIe 
rJIHHbI. 


AprHaauTbt (B 
Boye He pa3Mo- 
Kalort). 


Caanuepatple 
aprHuJVJIMTbI H 
TJIHHHCTHIEe 
CJIAHILbI. 


Taunuetpie 

(acnugupte ) 
H ®usHTONO- 
JLOGHbIe CJIaHILbl. 


CJIAHUCBaATOCTH. 


Timuncrple nopospi 


XapaktTepuble npusHaku 


TekyyaH usH tTeKyue-nuacTHy- 
Hast KOHCHCTeHIMA OcayiKa. PopMH- 
PpOBaHHe [VJIHHHCTbIX MHHepasioB, 
cysbpuz0B, Kap6oHaTOB u [pyrux 
ayTHPeHHbIX oOpasoBaHuii. Popmu- 
poBaHHe 60/ibWIHHCTBa KOHKpernHii 
(KapOOHaTHbIX, CyJbPUAHEIX, coc- 
@OPUTOBHIX, KPCMHHCTHIX H JIp.), 


IIpogosmKaroujeeca cbopMupoBanHue 
TIHHHCTBIX MHHepasiop. PacKkpu- 
CTaJIIH3alHA TJIHHHCTOrO BeLecT- 
Ba, OCOOCHHO HHTCHCHBHO Uufyuyan 
BOKPpyr TePpHIeHHbIX O6JIOMKOB 
(KPpyCTH@HK allHOHHBIE Kae€MKH, 
OPHCHTHPOBaHHble MJIeHKH). PopMu- 
PpoBaHHe BTOPHYHbIX MHHepaJiOBR B 
MOJIOCTHX KOHKpeWHi (cynbiarsi, 
KapOOHaTbl, TIHHUCTbIe MHHepavIbl, 
OKHCJIbI H Jp.). 


MuTeHcuBHad packpHcTammu3auuA 
BCerO PJIHHHCTOPO BelleCTBa: OCHOB- 
Hble¢ KOMMOHCHTbI—MHHepavibl rpyi- 
Nbl rHApocsuo0gq uw xmoputa. Ucues3- 
HOBCHHe MOHTMOPHJIIOHHTa (?). Ha- 
YasIbHad rupoco_usalHA KaoH- 
HHTOBbIX MHHepaJioB. 


TlourH nomHaa packpucTanaH3a- 
IHA TVIMHHCTOTO BeLecTBa B CepH- 
IMTOMOMOGHbIE H XJOPHTONOAOOHBIE 
arperaTbl C YKPpyMHeHHeM 4yelllyeK 
fo 0,01 mM u 6omee; HHTeHCHBHaA 
rHAPOCMOAH3aWvHA KaOJHHUTA C Ne- 
PeXOJOM ero B CepHItHT. 


MyckoBuTo -XOpHTOBO - KBaple- 
Bb (XavIeOHOBBI) COCTaB OCHOB- 
HOH Maccbl c pa3MepoM § uenlyeK 
0,01—0,10 mm, TloapmeHue KpynHbix 
nlenHo6acTOB MYCKOBHTa H xvI0- 
PHTa pa3MepoM JO HECKOJIbKHX MHVI- 
JIHMETPOB. 


PaSBHBAaWTCA OTUETJIHBbIe cerpera- 
TlonHaa nepeKpucrasMsalua O6OMOMOUHOTO KBapla C 
OB, OPH€HTHPOBaHHbIX MO 


TlecuanHo- 


PHHUCTHIC NOPOAbI TepAIOT CBOIO cnelHpuKy, OOpasyA Tak HasbIBaeMBle ,,3e/ICHbIe CIaHUbI“ 
XJIOPHTOBO-MYCKOBHTOBO-KBaplleboro (aIBOHTOBOrO) cocTaBa. UncTO KBapleBble MecuaHHKH 
npeoOpasylotcsa B kBapuuTbI. IlepBuyHO-rIHAHCTHIE MOpOAbI — B CepHILHTOBbIC H cepHH- 
TOBO-XJIOPHTOBbIe PUIIUTHI. XapakTepHoH accouMalueli MHHepavIOB ABMAeCTCA MYCKOBHT a 
XJIOPHT, XJIOPHT + KaJIbUMT 4+ KBapu, Take abOuT, ymMZOT. IlpH HanMuHH B HCXOZHBIX 
nopofax Mapranila MOABJIAeTCA PpaHaT cmeccapTHH. 


TIpeo6pasoBaHHe MHHepasormuecKoro cocTaka ,3e/IeHbIX clanuen“. Mosapnenne 6 n0T H- 
T a, @opmupyloujeroca ga cueT B3aMMOgelicTBUA xNOpUTa H MycKOBHTa. BospacTaHHe 3Ha- 
4eHHA OHOTHTA IPH ABH2KeCHHH K Gosee ray6okuM ropH30HTam. Maccopoe nosBuIeHHe avIb- 
OutTa H 9mHfoTa. Uacroe nosBsenHe rpanata (cmeccapTHH H ajbMaHJHH), OCcOGeHHO B 
HH?KHHX TOPH3OHTAaX 3O0HbI. PHVIVIHTI, KPHCTAJIH4UeCKHe CAaHitbl, KBAPUHTHI. : 


OES 
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‘Pushko-Mexannueckue 
cpolicrpa 


O6pemH. 


Yfenbu. Tlopuc- 
Bec Bec TOCTb 
0,6—1,4** | 2,5-2,7 45% 
(x0 80%) 
1,4—2,10 | 2,50—2,70 | 20—40% 
CpeyH. 2,60 
HOWHAA BORA. 
2,10—2,55 | 2,65—2,70 5—20% Tinenounaa u Tloapaenue ceky- 
Cpequ. 2,68 MexKCJOeCBaA | IHX KaJIbIULMTOBBIX 
Boda. *KHIOK. 
2,55—2,65 | 2,65—2,70 24% Mexc.soepaa Tloapmenue cexy- 
Cpenn. 2,68 BOJa. IHX KBapuHTOBLIX ad 
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2 5** Me#KCJIOCBOH | KBaplleBbIX H KBaptl- os 
BOJbI, WPHCYT- | KAaNbUHTOBEIX 2>KH- , as 
CTBHE rHyzpo- JIOK, HHOrZa C XJIO- “ a 
KCHJIbBHOH BOZBI.| PHTOBOH H CYJb- x 
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ITan InureHe3a Xapakrepusyerca: 

1) IlocrenenHtim ynuioTHeHHeM MOpoy, BospacraHHem ux OObeMHOrO Beca 
YMeHbIUeHHeM MOpHCcTocTH ; 

2) VisMeHeHveM NepBMYHbIX OOOMOUHEIX crpyKTyp u TeKCTYP, a 3aTeM 
<CTHPaHHeM» MepBHUHbIX OOJIOMOUHBIX CTPYKTYP Nopok BemesCTBHe Hava/IbHoli 
epeK PHCTAaIM3allMH OOJIOMOUHBIX 3epeH MeCUaHHKOB HM BOSHUKHOBeHHeM MO3aHu- 
bIX OlaCTHYCCKUX CTPYKTYP. OTO ABeHHe CBAZAHO C MOBDILeHHeM pacTBOpH- 
ocTH KBaplla B YCJIOBHAX MOBbIUlalollelicA Temnepatypb (m0 150—200°) u 
aIMYHA BbICOKOMHHePaJIM3OBaHHbIX PaCTBOPOB MOJ3eMHbIX BOM 3aCTO HHO 
30HBI. 

3) Tay6oxoH nepepa6orkoli rvIMHMCTHIX MuHepaoB, BbIpaxkaloulelica: 
a) B MOCTeNeHHO BOSpacraiolllel CTEMeHM UX NepeKpuCcTasMsauun, 6) B uCcuesHO- 
BeHHH psa TIMHMCTBIX MHMHepasiOB C MpHCyTCTBHeM Me@XxKCOMHOH BOLI (rpynna 
MOHTMOPHJIJIOHHTa) HB MHTCHCHBHOM THApocmo_usallun KaO/IMHUTA, B) B MO- 
ABJICHHH B COCTaBE PIMHUCTbIX MOpOk XapakTepHOw accolMallMu ruApocmoxL — 
XJIOPUTa. 

IIpeo6pasopanve MUHepasoB Mp SiMreHese (OCOGeHHO T1yOHHHOM) Mpoucxo- 
AMT B 3Ha4MTebHOM Mepe MeTacoMaTH¥ecKuM IlyTem. B 3aBucuMocTH OT rlyOu- 
‘Hbl Norpy2keHvA NOpOd WM HaM4YNA CTpecca, STAM 9MMTeHesa pasyemaeTca Ha 
[pe crajtum (uM 30HbI): 1) HadanbHbli ammrenes uw 2) rnyOunHblli snurenes, 
'XapakTepHCTHKa KOTOPbIX JaHa B TaOu. 1. 

ITanm MeTareHe3a, HAH PaHHerO MeTaMOPOU3 Ma, 
ABMIACTCA CJeAYIOULUM 3TANOM MpeoOpasoBaHHA OCaOUHbIX MOPOA u «cTUpaHHA» 
HX MepBHYHbIX OCaOUHBIX IPH3HaKOB. OH ABJAeTCA MepeXOHbIM OT COOCTBeEHHO 
ocaflOuHbIX MOpox K Noposam MetamopduyeckuM. lia Hero XapaxktTepupl: 1) yBe- 
| IM4eHHe OObeMHOFO M YeabHOTO BeCOB NOpod, CBA3aHHOe C MepectpoukoH ux 
MHHepaJIOrHyecKOro COCTaBa H NOABJICHHEM MHHepasioB C Oolee MIOTHOK CTpyK- 
TYpoOH KpuCTamMM4ecKOH pellleTKH (MOMHOe HCUeZHOBeHHe TIMHUMCTHIX MMHepa- 
_ JOB, MOABMIeHHe CepHUHTa HM MyCKOBHTA); 2) MOCTeMeHHOe HCUesHOBeHHe MepBHY- 
 HBIX TCKCTYPHbIX MIPH3HAaKOB (CJIOMCTOCTh H Ap.), CBA3AHHOe C CerperallueH U 

o6ocoOJIeHHeM MYCKOBHTOBBIX H XJIOPHTOBBIX «IIPpOCIOeB»; B HHKHeH 30HE Ha- 
OmlofaeTcaA UCde3HOBeHHe OOJIOMOUHOFO KBaplla Cc OOpa30BaHHeM JIMH304eK H 
MpOCOHKOB KBaplla, OPHeCHTHPOBaHHbIX 0 ClaHWeBaTocTu; 3) dopMupoBaHHe 
3a CUeT MepBHUHOFO TIMHHCTOrO BellecTBa XapaKTepHOH HH3KOTeMMepaTypHOH 
accolWallMW CTpecCOBbIX MMHepasiOB (MYCKOBHT, XJIOPHT, KBapIL HX BO3MO%KHO 
anbOut). IIpoueccht MeracoMaTo3a IIpH MeTareHe3e mpHoOperaiorT elle Govbluee 
3HaueHMe. Oral MerareHe3a Nolpa3qemneTca Ha [Be craquuM umn 30HbI: 1) Ha- 
qaJIbHbIM (paHHuii) MeTareHe3 u 2) ryOuHHEI (“mu Mo3qHui) MerareHe3. O6e 
3OHbI XapakTepH3YIOTCA HaJIMYHeM HH3KOTeMIepaTypHOM accoliMalluH MMHepa- 
JOB PerHOHaMbHOrO MeTaMOp()v3Ma, HO B BepXHell 30HE elle COXpaHAIOTCA OCa- 
MOYHbIe TEKCTYPbl, XOTA HM Pa3BUBaIOTCA ABeHMA CerperalluM, a B HMKHeL 
30He — MepBMUHbIe TeKCTYPHbIC MPH3HaKM OCAaOUHEIX MOpo yTpauuBaloTca 
mourn momnocth10o. Ilopogzb, noxBepruimecd MeTareHeTH4eCKHM H3MeHeHHAM, 
CleLyeT BbIeATb B CAMOCTOATEIbHYIO rpyily «MeraMop(pH30BaHHbIX» NOpo — 
MPOM@XKYTOUHYIO MexKLy OCaOdHbIMH HM MeTaMopduyecKkuMH. 

UactuuHo 30Ha MeTarenesa (HIM HavasIbHOrO MaTaMoptu3Ma) COOTBeTCTBYeT 
(ball 3e/leHBIX ClaHWeB perHoHaIbHoro MeTamopdusa. 

Iran perf#ouvadbHOrOo ME€TAMOPMH3Ma CBAZAH C 9TANOM 
MeTareHe3a MOCTeMeHHbIMM Mepexogamu. AccolMalua MuHepasoB, XapakTepHas 
Wid nMepBol (MyCKOBHT-XJOPHTOBOH) 3OHbI HMKHeM CTYMeHH pervoHasbHOrO 
MeTaMopdu3Ma, HauvHaeT (POPMHPOBATbCA Ha CPaBHUTebHO PaHHUX CTaMAX 
H3MCHEHHA OCaNOUHbIX MOpoRm — elle B 9MMreHese. B merarenese 9Ta accollMa- 
UMA OMpelenAeT MUHepamoro-nerporpaduyeckuu THM claHWeB HW WeMeHTHpyio- 
itleli MaCCbI Me€CUaHHKOB MIpv COXpaHeHHH, OMHAKO, elle NepBHUHbIX TeKCTYPHBIX 
MIpH3HaKOB, CBOMCTBEHHbIX OCaJOUHbIM MOposaM. . 

KauecrBeHHble H3MeHeHHA MUHepasOrHyecKoH accolMallMu NOpo Mponcxo- 

JIAT JIMIb B OHOTHTOBOM 30He, Pe PUKCHpyeTCA NOABMeHHe OUOTUTA, BOSHUKALO- 
ulero 3a CyeT B3aMMOJelicTBHA MyCKOBUTa Hu XopuTa. Ja OnOTHTOBOM 30HbI 
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peruoOHasbHOrO MeTaMop*u3Ma XapakTepHO Tak%Ke MOABMeHHe TpaHaTOB CMec- a) 
CapTHH-aJIbMaHAMHOBOrO pasa. | 

Vi3zMeHenve MHHepasbHOl aCcolMallun CBA3aHO C JaIbHeMIIHM MOBbILIeHHeM 
temnepatyp. MurepecHo OTMeTHTb NpOosKalouleecH NOBbILeHHE YewbHOTO 
Beca NOpou, NOXOMAllero B CpequeM, 110 JaHHEM B. M. Tonpyumuta (14), 46 2,865 
(cm. Ta6a. 1). l 

JI. B. Pyxun (°) ppremusa Hapsady C MpoleccoM H3MeHeEHHA OCAMOUHbIX MOPOR yf 
pH MX Norpyxesuu (mporpeccuBHblii smMreHes) TakK2xKe H NPOLeCCbl, CBASAH- 
HBIe C MOMeHTaMH OOWMX noxHATHH (perpeccHBHbI smurenes). Cormatiaich 
C IIpaBOMepHOCTbIO TaKOli NOCTaHOBKM BOMpoca, CJ1eyeT OMHAKO OTMETHTH, 4TO | 
3HAUCHHE BbIJeICHHbIX MpOlleccoB B NpeoOpas0BaHli OCaMOUHbIX NOpON AaeKo fF 
He paBHosHauHo. Ec nporpeccuBHbli SMPeHes ABJIACTCA HaMpaBJICHHbIM IpO- jf 
IeCCOM, JIefKO YaBMHMBaIOWWUMMCA B pa3IHUHBIX ero CTaZHAX MO KOMMIeKCy } 
CTPYKTYPHO-MHHepalOrM4ecKHX MIpH3HaKOB HM (PH3HKO-MeXaHMYeCKUX CBOMCTB 
(cm. Ta6n. 1), TO B perpeccuBHOM 9THreHe3se 9TH NPH3HAKH CTOJIb Malo 3HauH- 
TeIbHbI, UTO YABJIMBAaIOTCH C GOMIbIIMM TpyOM. CBa3aHo 9TO C TeM, TO MpOulecc, } 
OOYCMOBIMBAIOULW UX MOABIeHHe, HleT He BCMeNCTBHe CHMAKeCHUA aBJeHHH U 
Temnepatyp (B SMHreHese), a BbISbIBACTCH B3AHMOAeHCTBHeEM NOpos C NoL3em- 
HbIMH BOaMM pa3H4HOH cTemeHH MMHepasM3allun. 

IIpusHakuv perpeccuBHoro dmnreHe3a, BbIparKalolllHecaA Yallle BCerO BO BTO- | 
PHUHOH KaMbUUTH3aLNA NOpOA, He UMEIOT HallpaBsIeHHOFO XapakTepa: OHH Kak 
6bI HakaMbIBalOTCA Ha OlpeeneHHble CTPYKTYPHO-MMHepasOrHuyeckHe H3MeHE- — 
HUA, BOSHUKIUMe B CTA MporpeccuBHbIX MpOleccoB H3MeHeHUA MOpoL. 

Jipyrumu cloBaMu, OHH, KaK MpaBHIO, He YHHYTOMKAIOT HM 3aMeTHO He H3MEe- | 
HAIOT CTPYKTYPHO-MMHepasorMyeckHe Mpv3HaKH OCaMOUHOH MOPOJbI, BOSHHK- | 
Wve B pe3yJIbTaTe MporpeccuBHOrO SMMrenesa. 


I 
j 
Teonormueckuit MHCTHTYT Tlocrymuao 

Akanemun nayk CCCP 45 TV 1957 | 
XapbKOBCKHi PocyapCTBeHHbI yHHBepCHTeT | 
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WHoknayn Akanemun Hayk CCCP 
1957. Tom 116, Ne 2 


TIOYBOBEHEHHE 


A. H. TIOPIOKAHOB 


O MPOMCXO)KAEHHM 3EPHMCTOM WU TOHKOCJIONCTON 
CTPYKTYPbI NOMMEHHDIX MOYB 


(ITpedcmaezexo axademuxom H. B. Tropuneim 1 IV 1957) 


Tlowep2Kanue BbICOKOrO MOLOposuA yroBbIX NOMMeHHEIX NOUB B 3HauH- 
Te@JIbHOH CTeNeHH CBA3AHO C HaWYHeM B HUX 3epHUCTOH cTpyKTypbI. Kpome 
3ePHUCTOH CTPYyKTYPbI, B NOMMeHHBIX NOYBaX WHpOKO MpescTaBleHa TOHKO- 
CMOMCTAA CTPYKTYpa, MpOABJAIOWAACA B CMOCOOHOCTH HawJIKOB M MOUB NOMMBI 
pacTpeCKHBaTbCA Ha TOHKHEe MWlaCTHHKW, TOMUMHOH Jo 1—0,5 mo. 

B. Bb. Tonos (*) ormerua Be PopMbI COMCTOCTH NOMMeHHEIX HAaHOCOB — 
MAaKPOCJIOHCTOCTh HM MHKPOCJIOMCTOCTb, TIpH4eM TOUBOOOpa3s0BaHHe MacKupyer 
o6e 9TH PopMbl. O6bacHeHUHA Nponcxo*KLeHuA MuKpocyioucrocru B. B. Tounpinos 
He faut. [lo muenuto A. (1. Bpoxsosa (1), TOoHKOCIONCTaA CTpyKTYpa MOMMeHHbIX 
T1OUB H HAHOCOB ABJIACTCA Pe3YbTATOM JeHCTBUA BOJIH HM BeTPa, COMpPOBOxK alo 
WLHXCA MePeMeHHbIM OTJIOHKCHHEM TOHKHX HW Oolee KPYMHBIX YaCTHL, B 3aBMCH- 
MOCTH OT CHJIbI BeTpa WH BomH. B. P. Bunbsame (*) cBAsbIBal mepBOoHadambHoe 
OOpas0BaHHe 3ePHHCTOH CTpyKTYpbl MOMMeHHbIX MOUB C pacTpeCKHBaHHeM 
6oraTbIX MeperHOeM HaHJIKOB NOMMbI B pe3YyJIbTAaTe MOACHIXaHUA. 

Haw ucceloBaHua MpoBosusiMcb B MowMe HuxKHero TedeHHA p. Mockspl 
B TeyeHHe 1954—1955 rr. Oco6oe BHuMaHHe ObIIO yemeHO mpolleccaMm, co- 
BepIalollMMCA B HaWJIKaX H NOUBaX NOMMbI B MepHoy nomoBoszba. Tuypoxuna- 
mMuuecKad OOCTAHOBKa B MOMMe B NepvOd MaBodKa MpMBOLHT K Anddepenunalluu 
HAHOCOB B MpOCTpaHCTBe KaK MO MOMHOCTH, TaK H MO MexXaHH¥eCKOMY H XHMH- 
yeCKOMY COCTaBy. 

B o6actTu aKKYMYJATHBHOM MpupycioBoH MoMbI BecHoH 1955 r. oTmoOKU- 
JIMCb HaHOCcbI Gobo MolHOcTH (40 20—40 cm) serKoro MexaHH¥ecKoro Cco- 
CTaBa C HEBbICOKHM COjlep*KaHHeM OpraHHYeCKO"O BellleCTBa B (OpMe MeperHos. 
B o6macTu WeHTpasbHO NOMbI OTOXKMIHCb HAaHOCbI MeHbIeH MOUHOCTH (2— 
12 cm), HO TA2%KeMOCYIIMHUCTOFO MEXaHHUYECKOLO COCTAaBA C BbICOKHM COepKaHHeM 
meperHos (fo 4,7%). 

B nepvog nonopoxbs noma mpescrapsser coOok cBoeoOpa3sHbii MpoTOuHbii 
BOJOeM, XApaKTePH3YIOLHHCA OOWJIbHBIM NOCTYNJICHHeEM OCaOUHOrO MaTepuasa, 
KPpaTKOBPeMeHHOCTHIO CYUeCTBOBaHHA H PANOM [pyrux ocoOennocteli. B stor 
NepHok B Nome mpotekaeT ocoGaa cTaquA NowwoOOpas0BaHHA, KOTOPOH CBOI- 
CTBCHHA BbICOKaA HalMps.KeHHOCTbh OMONOrHYeCKUX Mpolleccos, cBoeodpasnHax 
«BCIIbIWKa» 2KM3HH. OTY CTaMMIO, ABJIAIOWLyIOCA HanOolee panHel cTafueH nol- 
MeHHOrO NOYBOOOpasOBaHHA, MbI MpefiaraeM Ha3bIBaTb «HJIOBOM». 

Vinopas craqua nolimenHoro nouBooOpa30BaHHA XapakTepH3yerca cylile- 
CTBOBaHHeM CHCTeMbI HI — NIpUAOHHaA BOJa — OCHOBHaA BOJa BpeMeHHOrO NOH- 
MeHHOoro Bogoema. B ocHOBHOM UM MpHAOHHOH Bose NOHMeHHBIX BOLOeMOB OypHO 
pasBuBaercA (PUTONMMAHKTOH, B Mpollecce %KUSHeLeATeMbHOCTU KOTOPOTO B BOY 
MpokyuupyercaxA Ooublice KOMYeCTBO KUCOposa uM OpraHMuecKorO BelllecTBa 
(za0n. 1): : 

B 9To Ke BpeMA B CBEXKEOTMOXKEHHIX HAaWIKAX MO] BOOM UAYT MHTCHCHBHBIC 
MHKPOOMONOrMYeCKHe Mpouecchl passOx%KeHHA OPaHv4eCKOroO BelllecTBa B YCJO- 
BHAX BOCCTAHOBUTebHOH cpefEt. IIpoqyKTramu STHX MpOlleccoB ABJIAIOTCH: 
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aMMMUaK, MeTaH M Apyrue yrvieBokoposbl MeTaHoBoro pxa, CepOBOMOpOA, a) 
rake yruiekucora M Apyrue coequnenus. OO HHTeHCHBHOCTH MUK pOOHONOTH 
yeCKOll AKTHBHOCTH B HWJl€ MOXKHO CYyMTb NO ero rasHpytouleH cnocoOHOcTH 7 
a TakxKe NO YBesIMUeCHHIO KOHUeHTpalluH «<OMOreHHBIX»” HOHOB (NH,, HCO3,4 
Fe", uacruuno SO; u Zp.) B umoBoM pacTBope (cM. TaOuI. 2). 
BenecTBue Toro 4TO Ha-s 

Ta6auua 1 WJIKH MOHMbI HMeIOT B 3aTOT-+ 

JICHHOM COCTOAHHH BbICOKY104 


CyrouHad qWHaMHKa COfepxKawHA PacTBOPeHHOTO KHCO- pyaxKHOCTh H HaxOWATCA BY 


poya B BOJe KpaTKOBpeMeHHOTO MOHMe€HHOTO Bojoema 5 KGa 
p. Mocxspl. Tsny6una Bogoema 20 cM (mOBTOpHOCTh NOYKUAKOK WIH AKHAKO 
TpexkpaTuasl) KOHCHCTCHIUAH, BbIA CJ AIO- § 


IMecA Tasbl CBOOOAHO B Bue, 


Coyep»kanue pac- 2 NY3bIPbKOB IIpOxOAT yepes 4 

ad TBOPeHHOTO KHCsIO-| 3 xo-4 

ele Kone6anna | POAa B pasmM4HEIe| & WJIOBy10 Maccy HW BOY H yxO 

=:2 |B comepxanun | YAChl CYTOK, B% | Go” AT B aTMOCHepy, a YaCTHUHO} 

uy slepacTBOPCHaOL0| Mepeee sae == | Ipumesanue pacTBOpHIOTCA B BOLE. ) 
fo) KHCopoyza 7 . : Sie) 

wQ |sacytu, ria) g | § Seas Takum o6pa3om, mMexyy! 

38 RS feed a WJIOM, MpHOHHOH BosoOH uw! 

OCHOBHOM BOOM ycTaHaBJH-| 

3 VI] 10,1—14,3 | 88 | 154 | 125 |10—25| Conmneynpii BaeTCH Duddpy3HOHHbIH B3a-' 


a ACHb HMHOMPOTHBONOJIOKHIM TOK 
7 Vij 6,7—15,5 |} 59 | 185 | 102 |14—27; Conneunniit peuects. V3 npulonnon' 


Je@Hb 1 

8 VI) 6,2—12,1 | 57 | 135 | 94 13-23] Tlacmypuent BOMB! B ua Mudpynqupyer! 

jleHb pacTBOpeHHbIli KUCOpOn, a 

9 VI To—AOe 74 156 90 16—24 TlepemenHaa W3 ula B TIpHJOHH yo BO,Y— 

OONaMHOCTh == ADORYKTSI MJIOBbIX MHKPO-' 

G6vomormuecKux H (u3HKo-! 

XMMMYeCKHX Mpolleccos. CyulectrBoBaHHe Takoro uddy3voOHHOrO TOKa cmo0co6- : 

CTBYeT MOMepxaHHio BbICOKOM HalpAKeHHOCTH MMKPOOHOMIOrM4eCKUX Mpo-: 

WeccoB B Wax. | 
Ta6nauna 2 


CesoHHad JMHaMHKa ypOBHell WH XHMMYeCKOTO COCTaBa MOUBeHHO-rpyHTOBOH BOB JyroBon 
NOYBbI MolMb! p. Mockspl, 1955 | 


& i Mr-oxKB Ha 1 «BOB 

BHO 

i 5 to Eh, 

Sees | pH a r : Na’+ K’ 

aS DEY} MB OFe Ca’ | Mg"| NH,’ | (mo pasno-| SO,” | HCO,’|CO,"| cl | NO,’ | P20, 
Sa a ctu) 

Alm > 


30V, 0/7,0)190| 7,85 | 20,2 |5,5| 8,6 | 43,4 | 31,3] 21,5) -. 12.5) O.07 [em 
29 VII, 98] 6,8| 278] 0,90 | 11.4 13.8] 0.3 10,8 | 25,2 | 5,0) | en cn. vem 
1 X1,124| 6,7] 302] 1,60} 8,5 2.7] en. 7,5) }45,7'| 46° P= fen Puen. “hea 


CBexKeOTJOXKEHHbIC HaH/IKH WMeIOT TOHKOCJIONCTOe CTpOeHHe, BbI3BAaHHOe 
‘WepeNOBaHHeM TeMHBIX H CBETJIbIX MOOCc, WupHHOH 0,2 — | wm. Tonpirkn pas3- 
AeIMTb HaWJIOK NO 3THM MMKPOCIOAM He YBeHUaJIHCb ycMexoM BclesCTBHe 
BbICOKOH BJlaxKHOCTH HauJlKa. 

‘And OObACHeHUA BOMpPOCOB MpoucXoxKeHuA TOHKOCAOUCTOL CTPYKTYpbI 
MOMMCHHBIX NOYB HAMM IpPHBJIeKaeTCA TeEOPHA MUKPOSOHAJIbHOFO CTPOeHHA Hula, 
upeqioxeHHad B. B. Ilepdbunbespim (3), moka ne yunTbIBaeMaa MOUBOBelaMu. 
CyllecrBo 2TO TeOpHH COCTONT B TOM, YTO Opelenenuble rpynnbl aHa2poOHbIx 
MMKPOOPraHH3MOB B We pacipesemAOTCA NOKaIbHO B TOHKUX MpocsolKax — 
<MUKPO30HaX>, 4TO OOeCMeYMBaeT OMHOBPeMEHHDIM MPHTOK K 9THM MUKpoopra- 
HH3MaM HeOOXOMMMBIX [It 2KM3HH Pa3HOKAa4eCTBeHHbIX CoeqnHeHuil. Hanpumep, 
AA CyllecTBOBaHHA CepoOakTepHit HeOOXOMMMO OfHOBpeMeHHOe MpucyTcrBHe 
KHcMOpoyqa u CepoBosopora. 
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CilOxKHbIe B3aMMOOTHOMCHHA pa3sMUHbIX Tpyni MMKpOOpraHH3MoB B ne 
MIPHBOAAT K pespalljeHHAM OpraHH4ecKHX MH MHHepaJIbHbIX COCAMHEHHA, PIaBHbIM 
Opa30M OKHCJIMTebHO-BOCCTaHOBUTeMbHOrO XapaKTepa. B pesyubTaTe TaKoii 
|MOKAIbHOH «MHKPOSOHAIbHOMY LudpepenuMalun MuKpOOHOMOrHYecKUX IIpolec- 
COB MJI IIpPHHHMaeT TOHKOCJIONCTOe KMAKPO3OHAJIbHOe» CTPOeHHe, MpH4eM «MUKpO- 
3OHbIY paciOJlaraoTcA NapaJieIbHO MOBePXHOCTH HawJiKa, T. €. Nepmensu- 
KYJIApHO OCHOBHOMY HallpaBJleHulo Audpy3uouHOro Toka Beulects. JlanbHeimne 
H3M€HeHHA CBA3bIBaIOTCA HAMM CO CMeHOH NOABOAHOFO 3TaNa B XH3HH MOLMMbI 
CYXONYTHO-Ha3eMHbIM. 

IIpu nochixaHuu HalIKa IpOucxO,UT CMeHa CUCTeMBI MI — MpHAOHHaA Boa 
cucTemol ul — aTmMocdepa. Ha yuactKax, re MexaHuuecKuli CocTaB HavJKOB 
oOlerdeH H COOTBETCTBeHHO OeleH SHEPreTH¥eCKHM MaTepHaJIOM JIA KU3HETes- 
TeIbHOCTH MMKPOOpraHH3MOB, MIpH HaIH4YHH XOpollero ApeHarxka (oGacTb upH- 
pycoBoi moMbl) MpoucxoyuT OblcTpoe uCccyWleHve HaMIKa UM ObiCTpoe 3amupa- 
He HJIOBbIX Mpolleccos. B pe3sybTaTe ITOFO «MAKPO3OHAJIbHOe» CTPOeHHe ua 
ocTaeTCaA HeHapyLIeHHbIM, a MepTBOe OPraHU4ecKOe BelLeCTBO CJY2XKUT WeMeHTOM, 
CBASbIBaIOIMM YaCTHYKH Wa MexKLy coOoH B MUKpocoAX. Oro MmpHBO_UNT K 
06pa30BaHHiO MUKPOCJIOMCTOL CTpyKTY pb! NOMMeHHbIX MoyB. B oO6macTu WeHTpasb- 
HOH MOMMbI, Te MeXaHH¥eCKHM COCTaB OTHOCHTeIbHO YTAXKeeH, 3anacbl opra- 
HMYecKOrO BelleCTBA 3HAYHTeIbHbI, ApeHaxk TeppuTOpuu yxylleH, uwOBbIe 
Mpollecchl B HaHJIKe NpOMOMKaloTCA HeEKOTOPOe BpeMA Moce YxXOa BOI C HO- 
BepXHOCTH. Ecau B NOJBOAHDIN nMepvo CyUeCTBOBaHHA Mula MHOFOYHMCIeHHbIe 
BbIZeIeHHA Ta30B — MpOAYKTOB BOCCTAHOBHTeJIbHBIX MpoleccoB B HaxX — 
CBOOOJHO BbIJeIAIUCb B MpHAOHHY!O BOLY OnarofapA nosyxKMAKOM KOHCHCTeH- 
WMH HaviKa, TO Noce yxoOJa BOJbI Ha MOBepXHOCTH HavKa OOpa3yeTcaA TOHKAaA 
cyxaad yipyrad KopouKa, CleMeHTHpOBaHHad FHAPOOKUCaMH *Kesesa, BOSHNKAaIO- 
ULUMH IIpH OKMCJIeHHH COeAMHEHHH ABYXBaJICHTHOPFO *Keme3a AaTMOCHepHbIM KUCJIO- 
pofom. BuyTpu MaccbI HaMkKa ellie NpOMosMKalOTCA UOBbIe Mpollecch! c 06pa3o- 
BaHveM ra30B. Ho BplqemATbCaA CBOGOAHO B aTMOctepy 2THM Ya3aM Melaer 
TOHKad CyxXaad KOPKa Ha NOBePXHOCTH HaWKa, YTO H NPHBOLUT K HakalJIHBaHHlo 
ra30B BHYTpH HavuKa. HakanuBaloulMeca Fa3bl MpOM3BOLAT OoMbUIoe AaBwie- 
HHe€ BHYTPH HausiKa, KOTOPbIM elle HAXOJMTCA BO BJlaxKHOM cocTosAHHH. B pe- 
3yJIbTaTe 9TOTO BHYTPH HaumKa OOpasyeTca Oomblloe KOMMYeCTBO <AYeH, 
mop, KaBepH, B M3BeCTHOH Mepe HaMOMHHaIOUlHX MYCTOTHI B XJeOe, NpHiem 
BHYTPeCHHAA MOBEPXHOCTb 9THX MOP HHKPYCTHPOBaHa MWIeHKOH THpooKucn 
*esle3a. Mukpo30HabHoe CTpoeHve Ha pu STOM UMCUesaeT, CMCHAACh AYeHC- 
TbIM, a HJIOBbIe MpOeccbl 3aTyXaloT BCeACTBHe HaKallJIMBaHuA BHYTPH HaMsKa 
MpOLYKTOB %KW3HEMeATebHOCTH MUKpoopraHH3MoB. I]po6uBatoulasca kK STOMY 
BPeMeHH Yepe3 HaWJIOK JYrOBaA PaCTHTeIbHOCTh pa3/laMblBaeT HaHOoee TOH- 
KMe MeperopoqKH MexKAY MopaMu, A¥YeAMM, KaBepHaMM UM pa3s~\poOAeT Maccy 
HaHKa Ha y2Ke CospeBlllue BHYTPH eFfoO 3ePHHCTbIC OTLeMbHOCTH — Mpoodpas 
3ePHUCTOM CTPyKTYpbI MOMMeHHHIX MO¥B. B mpollecce JaibHelero CyxXOMyTHO- 
Ha3eMHOrO MoyBOOOpa3z0BaHUA MpoucxosNT oOorallienue OpiBulero HavKa Mepe- 
THOeM, BO3HHKAIOULMM MpH pa3sOx%XeHHH OCTATKOB BbICIIeH paCTHTebHOCTH, 
a TaK2Ke HeKOTOpble H3MeHeHuA B CbopMe 3epeH. OOpasoBaHHA 3EPHHCTOM CTpyK- 
TYPbI B pe3ysIbTaTe MOAChIXaHHA WM TepMHYeCKOrO pacTpeCKHBaHHA Hansika 
aBTOpy He Npuxo_usocb HaOmofaTb. Takoe pacTpeCKuBaHve OrpaHH4HBaslocb 
o6pa30BaHHeM MMT HauiKa muoulagbio oKon0 1—0,5 ym’. Oro Maer Ham 
OCHOBaHHe yTBep%KaTb, YTO TepMHYeCKOe paCTpeCKMBaHHe HaviKa HE MOET 
IIpPHBeCTH K OOpa30BaHHIO 3e€PHHCTOH CTPYKTYPbHI. { 

Cmeva MoBOAHOrO MepHosa %KW3HH HaWJIKa CYXOMNYTHBIM CONMPpoOBoxaerTcH 
SHeprH4HbIM NepesBWxKeHHeM B MOUBe HM HaWJIKe Pa3MUHbIX KUBOTHBIX, B Mep- 
BYIO O¥epelb ox TeBbix vepBelt. MakcuMyM pa3BuTHA chayHbI Mpuypouen Kk 
yuacTKaM WeHTpasbHolt Molimb! c MOUIHOcTHIO HausKa oT 0,3 fo 3 cM (B 1955 r.). 
Ha yuacrke, re HaMoK OTCYTCTBOBa HM AOCTHrad MolHocTH cBpILe 10 cM, 
uepBel Obluio Maso. Yuer KONMUECTBa Nor*KNeBblx YepBeli B BepxHem 20-cm coe 
MOUBbI C HaHJIKOM MoULHocTbIO oT 0,3 Jo 5 cM NoKa3as OombuiNe KOMeOAHHA — 
ot 2 no 140 aK3emnapoB OK JeBLIX UepBel B OOpasile pasmepom 50 cm X20 cm 
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Ip cpeHem coxepxanun 44 9K3emnuApa (cpequee uz 14 onpexenenuli). Dppexr 
OT MepeABMxKeCHUA TakKOM MaCCbI YepBelt B NOBeEPXHOCTHOM FOPH3OHTe NOUBbI HB 
HauwIKe 3HaUHTeJIbHbIM. 

Bce cKa3aHHoe NO3BOJIAeT CelaTb BbIBOA, YTO OOpa3s0BaHHe TOHKOCJIOMCTOH 
HM OCHOBHBIX YepT 3ePHHCTOM CTPYKTYPbI NOHMCHHIX MOUB COBeplaeTca B NepHod 
MIpOXO*K CHUA HOBO CTaqHH NMOUBOOOPasOBaHHA HM ABJIAeCTCA B KOHCUHOM CUueTe 
pe3yJIbTaTOM MHKpOOHOsOrMyecKHX MpoOlleccoB, MpoTeKaBUIMX B 3aTOMNJICHHbIX 
WJIM CHJIbHO MepeyBulaxKHeHHBIX HawIKaX MW Mo04Bax NolMpI. Ilocmesyroulme craqun 
MOUBOOOpasOBaHHA, MpoTeKatoulNe MOL MOKPOBOM TpaBAHMCTOM PacTHTe/IbHOCTH, 
IIPHBOAAT K OKOHYATebHOMY (POPMUPOBaHHlO 3epHUCTOM CTPYKTYPbI NOMMeCHHBIX 
TIOUB. 


Mocxkosckvwit rocyapcTBeHHbIH yHHBepCHTeT Iloctynuso 
um. M. B. Jlomoxocosa 1 IV 1957 


LWHTHPOBAHHAA JIUTEPATYPA 


1 A.A.B pous os, Tunbi zyrop no pexe Monore, 1927. * B.P.Buabsamc, Ilouso- 
pemenve, 2, 1949. 3B. B.Uepmuabes, Ockosbl Kkypoptonoruv, Megrus, 1932. 
45.56.Tloapuos, Jlonckue neckv, HX NouBbl M4 AanAMadrs, 1923; C6. Teorpaduyeckue 
pa6otst, Teorpabru3, M., 1952. 


Jlokaxann Akanemun nayr CCCP 
1957. Tom 116, Ne 2 


ITAJEOHTOJIOLH A 


JI. A. KO3 SP 


CNOPOBO-NbIJIDIEBbIE KOMMJIEKCbI XAXYMCKOM 
-  CBHTbI p. KYBAHH 


(IIpedcmaeneno akademuxom JI. B, Haauekuneim 27 V 1957) 


B revenue 1953—1954 rr. B naOopaTtopuu auTONOrMH MH CTpaTHrpadun He- 
cbTera3OHOCHBIX OTO*KeHHH Bcecoio3Horo Hay4HO-HCC/eqoOBaTebCKOFO HedrTe- 
rasosoro uucTutyta Munucrepcrsa HetbraHo mpompiluuiexHocta CCCP. mpo- 
U3BOJMIOCb MaJleOHTOJIOrH¥eCKOe H3YYeHHE OJIMFOWEHOBbIX OTMOX%KeHHH CraB- 
ponoba, B TOM 4MCIe M MX CNOpOBO-NbIIbUeBoH aHamu3. MaTepvasiom ia uC- 
CNeOBaHHA NocmyxKuNM coOpaHHbie metoM 1953 r. oOpasiibl us OOHaKeHHA 
p. Ky6anu y Batannawmuyckoro mocra (r. UepxKacck), crparurpaduyeckaa 
IIpHHaiexKHOCTh KOTOPHIX Obluia onpegenena B. II. KuxKkyenko. 

Cnoposo-nbiiblleBble KOMMJIeKCbI XaYMCKOM CBUTbI OTMOKeHHH p. KyOanu 
XapaKTepU3YIOTCA CIELYIOWIUM CHUCKOM pacTeHHi (B3ATbI Ba HaMOowlee Xapak- 
TePHbIX CMeKTpa): 


I. Cnoposo-nbivibleBot cmeKTp XafyMCKOH CBHTDI 


II Cnopono-nblmbueBoh cneKkTp XafyMcKOM CBHTbI 
(B TDpoWeHTax) 


(8 NpoweHTax) 
TosocemeHHbIe 


TomocemenHuble 
Taxaceae LA Cycadales 2,0 
Podocarpus sp. ; 0,8 He onpeg. WO poga Pinaceae 2,4 
He onpey. Oo poma Pinaceae 4,5 Picea sp. iL 
Picea sp. 0,8 Cedrus sp. 1,4 
Cedrus sp. __ 0,8 Pinus n/p. Dip'oxy!on 4,6 
Pinus np. Niploxylon 3,8 Pinus n/p. Haploxylon 6,2 
Pinus n/p. Haploxylon 2,4 Taxodium sp. 28,2 
Taxodium sp. 40,3 Sequoia sp. 1,2 
Cupressaceae 3,6 Cupressaceae 0,8 
58,2 48,0 
TlokpbiT oceMeHHbIe MoxpbiToceMeHHbIe 
He onpeg. m0 poga Juglandaceae 3,4 He onpey. yo poxa Juglandaceae 2,6 
Juglans sp. 0,6 Juglans sp. 1,6 
Pterocarya sp. 0,8 Carya sp. 4,8 
Betula sp. 1,6 Betula sp. 3,6 
Alnus sp. 1,6 Alnus sp. 0,8 
Corylus sp. 0,8 Corylus sp. 4,8 
Quercus sp. 0,8 Carpinus sp. em. sepHa 
Acer sp. 0,6 Castanea ? em. 3¢pHa 
Salix sp. ef. sepHa Ulmus sp. em. scpHa 
Myrtaceae 2,4 Acer sp. 1,2 
Nyssa sp. 0,8 Tilia sp. 0,8 
Anacardiaceae 0,8 Myrtaceae 1,4 
Aquifo‘iaceae eq. 3epHa Nyssa sp. 2,4 
Tun Leguminosae 6,2 Vitaceae eq. sepHa 
Nymphaea sp. eq. sepHa Anacardiaceae 4,8 
He ompeg. HO ceM. NOKPbITOCeMeHHBIE 12,4 Urticaceae ef. 3epHa 
Cruciferae 0,6 
39.8 Chenopodiaceae 0,6 
Tun Leguminosae 5,0 
< ‘ Potamogeton sp. em. sepHa 
Filicales He onpen. qo ceM. noxpritocemennnie 10,0 
Aneimla sp. eq. Ccmopbl andrea 2) 
He onpey. Wo cemelicTBa 6,8 45,5 
Hystrichosphaeridae 3,0 Bilicalss 


He onpeg. Oo cemelicTBa 6,2 


Vka3aHHble CMOPOBO-IIbIJIbUeBbIe KOMIMJI€KCbI XapakTepU3 yIOTCA npeobaya- 
HHeM MIbIIbIbI FOOCeMeHHBIX pacrenuli. TonoceMenuble MpeycTaBseHbl NbIVIbILOK 
ponos Pinus, Picea, Taxus, Cupressaceae, oco6exHO MHoro (go 40%) Berpe- 
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; 
i 


yaercsd Mblibubt Taxodium. Cpeyu NOKpbITOCeMeHHEIX pacTeHHi Oovlee WIM MeHee }} 
3HAUHTeIbHY!O POJlb B KOMIIIeKCe MrpaeT MbJIblla Betulaceae (pozpl Betula,’ 
Alnus, Corylus, Carpinus, 70 9—14%) u Juglandaceae (poypl Juglans, Carya,& 
Pterocarya, fo 6—9%), wacTO BCTpeuaeTcaA MbIblla Salix, Acer, Ulmus, § 
Tilia. Cy6rpomuueckue pacrenua mpescTaBienbl mbuiblol Myrtaceae, Nys- | 
saceae, Ilex; nbibtta Palmae u Magnoliaceae BcrpeyaeTca KpalHe pelko B Bue T 
eJIMHHUHBIX IIbIIbIeBbIX 3epeH. Cnopbl NaNOpOTHHKOB, MblJblla TpaBAHHCTEIX + 
pacresuli wu rpynnma Hystrichosphaeridae cyllecTBeHHOH posM B XajlyMCKUX + 
CIOPOBO-MIbIIbUeBbIX KOMMeKcax He urpalor. Hannunve B ClekTpaxX MblWWIbIbly 
pacTeHui, CHJIbHO OTMMUAIOWMXCA pyr OT Apyra NO CBOeH SKOJIOrHM, TOBOPHT } 
0 TOM, 4TO STH CNMeKTPbI, MO-BHAHMOMY, OTParxKalOT PaCTHTEMbHOCTh Pa3JIM4HBIX | 


3KOJOrHUYeCKUX 30H, HW, BePpOATHO, Pa3JIMUHbIX BePTHKAaJIbHbIX 30H: XBOHHBIe 4 


t 


jleca, COCTOABLIME H3 Ppa3sIMYHbIX COCeH, eIH, THCa H, BOSMOXKHO, KMMApHCOBbIX 4 
(MOXXKEBEJIbHUKa?) 3AHHMaIH Oomee MPHNOLHATLIE yUaCTKH; HECKOJIbKO HUKe)} 
pacnomlaraiuCb IWHPOKOJIMCTBeHHO-XBOMHbIe seca. Ha MopcKux moOepexkbax, - 
OUCBHAHO, 3HAYMTEJIbHbIe TEPPHTOPHU ObIIH 3aHATKI OomoTaMu cyOTponuyecko- § 
ro THMa, O YeM CBHJeTebCTBYIOT HaXOAKH MbWibibl Potamogeton u Nym- | 
phaeaceae, a TakxKe 6ouIbWloe KOMHYeCTBO MblIbiUb! Taxodium. . 

B cBa3H C TUM CulehyeT YHOMAHYTb Coo6uieHHe Yactepa (*) 0 BO3OOHOBJEHHH | 
eCTeCTBCHHOFO MpoHspacTaHHA GoOTHOrO KHNapuca (Taxodium distichum (L.) 
Rich.) B mtate Bamuurron (CUJA) Ha o-Be Teogopa PysBemnpta. 

BonorHpii KuMapuc B HaCTOAlee BPeMA MpOH3pacTaeT BAOMb BOCTOUHOTO 
noGepexba CILIA or Jlenapspa go PnopusLI M MO WOMMHAM HeEKOTOPbIX peK | 
IOXKHBIX LEHTPaJIbHbIX WITATOB, 3anayHee Texaca. B npefenax wrata Bawuarronu ~ 
Taxodium jo HacToslllero BpeMeHH He BCTpeyasicd. OHakO Ha TeppHTOpHu 
[’aBHOro HalMOHaJIbHOrO NapKa, K KOTOPOMY OTHOCHTCA H YNOMAHYTHIM O-B Teo- | 
Hopa Py3pebTa, KYJIbTHBUpyeTcA rpymma STHX epeBbeB (OKOO 12), cemeHa 
OT KOTOPbIX Nonaflasiuv B BOY W TeYeHHEM PeKH MepeHOCHJINCb OT MeCTa HX MIpo- 
vi3paCTaHHA K IO*KHOH uacTu O-Ba Teogopa Py3Benbta. Haxoaa Tam nolxox_auMe 
yCJIOBHA, OHH Mpopactamu, u kK 1952 r. Ha 9TOM OCTpOBe yxKe HaCUHTbIBaJOCb 
no 60 sksemnuaspop Taxodium distichum B Bospacte or | go 26 ner, npuyem 
16 u3 Hux NorMOHM OYeBHAHO H3-3a 3aTEMHEHUMA JIMCTBEHHLIMA Moposamu. Bo- 
JIOTHBIM KHUNMapHe pacteT Ha oO-Be Teoxopa Py3BembTa B OOJOTHCTOM MeCTe C 
THNMYHO OoMOTHON pactruTembuHocTbIO (Typha latifolia L., Pontederia cordata L., 
Peltandra virginica (L.) Kunth). Orxpprtpie yuacrku OomoTa OKpyxKeHb! [peBec- 
HbIMH Mopofamu: Salix nigra, Fraxinus americana L., Acer saccharum L. 
wu Cornus stolonifera Michx. Ha xopouio 2pexupoBaHHol mouse on pacter 
ayume. BosoOnopsienne eCTecTBeHHOrO MpouspacraHuA OoNoTHOrTO KuMapuca 
B lWrate Bawuxrron yepes 100000 ner u GOonee Yactep paccmaTpuBaer Kak 
MIpH3HaK BOCCTAHOBJIeHHA OaFOMpPHATHBIX YCNOBUH IA BOCMpoUsBeeHuA 
Taxodium distichum 4 BKmoueHHA ero B ecrecTBeHHY10 (hlopy wrata Bamuur- 
TOH, OTJM4arOUlerocA MATKUM M B/lax%KHbIM MOPCKHM KJIHMAaTOM (CpeqHAA TemMe- 
paTypa AHBapa +5°, ocagku — or 600 yo 3000 mM B roj). 

@usuko-reorpapuyeckue YCNOBHA 1OXKHO-aTMAHTHYeECKUX HM WeHTPasIbHbIXx 
uratos CHA, rye npouspactaer B HacTosee Bpema Taxodium, xapaxtepu- 
3YIOTCA BlaxKHbIM CYOTPONMYeCKHM KJIMMaTOM (B WiTate Onopuaa cpeqHAA TeM- 
mepatypa aAnBapsx oT 16 yo 21°, mona 27°), GombuiMM KONHUeECTBOM OCaKOB 
(B wrare ®nopuza 1500 mM B rog wu Bbllle), MpeHMyMecTBeHHO rMHUCTHIMU 
MNOUBAMH, OOJIbIIMMH 3a000UeCHHbIMA MpocTpancTBamu. PactuTenbHocTb 3THx 
WTAaTOB JIeCHad C FOCNOACTBOM XBOHHBIX NMOPOL, K KOTOPbIM MpHCOeMHAIOTCA Hi 
jucTBenuble (*). B sanagHbIx YacTAX STOH OOMACTH pacnosaraeTCaA 30Ha LYOOBEIX 
JI€COB, COCTOSIMMX M3 HeECKOJIbKHX BHAOB AyOa, KmeHOB, opexos (Juglans), 
rukopu (Carya), muiaranoB u Ap. B nanGouee 10x%KHbIX WraTax rocnoscTByerT 
COOTHBIH KuMapuc, KpoMe Hero — MarHOsMA M HeKOTOpble CocuBI. Berpeuaer- 
CA Tak2Ke PA Apyrux Aepesbes: Nyssa biflora, xpacupili Knew u Ap., a TaKxe 
ola MauibMa (Sabal Adansonii). Ha necuanpix npnOpexkHbIxX paBHuHax ceBep- 
HOH YaCTH YKa3saHHOH OOmacTH rocnoycrByioT cocubl (Pinus rigida, P. taeda, 
P. palustris). 
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_ PaccMaTpuBad ycTaHoBJIeHHbIi pH NOMOMIM CNOpOBO-NbIbWeBOTO aHaH3a 
OCTaB PaCTHTeJIbHOCTH B XajlyMCKOe Bpems CepepHoro Kapkas3a B palione Cras- 
ONO/IbA, HeJIb3H He OTMETHTb eFO CXOACTBa B OOMIMX YepTax C COBpeMeHHOli 
aCTHTEJIbHOCTbIO IOXKHbIX H UeHTPaJIbHbIX aTaHTMYecKUX WTaToB CILLA. 
PUHUMasH BO BHUMAaHHe, YTO PaCTHTeIbHOCTh oTOOparKaer (bu3uKO-reorpadu- 
eCKHe YCJIOBUA, H YYMTbIBAA YMOMAHYTOE BbILIe CXOCTBO B COCTaBe pacTuTedb- 
HOCTH, NO-BHAMMOMY, MO?KHO MOaraTb, 4YTO KJIMMaT HM Apyrve YepTH :busuKo- 
reorpaduyeckux ycopu CepepHoro KapKka3a B XayMCKoe BpeMsA ObIIH B OO- 
MMX YepTaX CXOJHbI C TAKOBbIMH IOXKHbIX H WeHTPaIbHbIX aATMAHTHYeCKUX 
mtatos CIIUA B HacTosilee Bpema. OfHako cylexyeT MOMHUTh, TO TIpH us y4eHHH 
CHOp HM MblJiblibl 3Ha4HTebHad Yacrb ux (LO—15 unorga Jo 25%) ocraBanacb 
HeonmpeleseHHOH. BnowHue BO3MOxXKHO, UTO B STY Fpynny BXOLMT u MbIblla Tpo- 
MMYeCKUX pacTeHHi, HIOXO elle B HaCTOSIee BPeMA H3YYeCHHAA, NOITOMY BO3- 
MOXKHO Take, UTO KIHMaT CeBepHoro KaBka3a B XaJyMCKOe BpeMA ObLI axe 
elite Gomee MATKUM H TeNJbIM, YEM B HACTOALee BPeEMA B YKA3AHHbIX MPpOBHH- 
uuax CILIA. 


Iloctynu10 
9 IV 1955 


UWHTHUPOBAHHAS JIMTEPATYPA 


1H. V. Wester, Atlantic Naturalist, 8, Ne 5,239 (1953). 2? B.B.Aaexuu,Teo- 
Ppadua pacrennli, M., 1944. 
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Jloxaaygn Akafwemuu HaykK cccP 
1957. Tom 116, N 2 


ITAJIEOHT OJIOLH fit 


B. A. CbICOEB 


K MOP®OJIOrMH, CHCTEMATHYECKOMY TOJIO)KEHHIO 
WH CHCTEMATHKE XHOJIMTOB 


(ITpedcmaeaexno akxademuxom C. H. Mupoxoseim 8 VI 1957) 

Bnepppie XHONMTH OblmH onucaHbI B 1840 r. u3 oOpfoBuKa Scroumy) 
3. VU. Siixpanpgom (4), KOTOpbIM, Kak MW OOJbUIMHCTBO aBTOPOB, B NocweLyto:} 
ULeM H3yYaBLUUX STY Ppylmy, OTHEC ee K NpOGeMaTH4eCKHM HCKOMaeMbIM. B KOH-f 
ne XIX B. sTy rpynMy OTHOCHJIH HIM K KPbIJIOHOFMM MOJLWJIIOCKaM, WJIM K YepBAM. 
Bompoc ux CHCTeMaTHYeCKOrO MOMOAKeHUA AO HACTOAUerO BPeMeHH OCTaeTCA OT-| 
KPBITbIM, HM MHOPHe aBTOpbl MOMelaloT XMOMMTOB B rpynny incertae sedis. 

Tloura coBpepiieHHo He Oblia paspaOoTaHa CHCTeMaTHKa 9THX XKHBOTHBIX. 
Hav6onee WHTepecHbIMH 3feCb ABAAIOTCA uccHeqoBaHua YouKotta (1886) 
(7) u Xonma (1893) (3), Koropble HaMeTHJIM JeeHHe XHOJIMTOB Ha rpynbl. 

Ha ocHoBpaHHM U3YYeHHA ABTOPOM XHOJIMTOB H3 HWXKHErO KeMOPHA BOCTOKAa 
Cu6upckoli maTpopMbl, € IPHMeHeHHeM MeTOAMKH H3POTOBJICHHA OPHeHTHPOBaH- 
HBIX LIM@OB MU MpOCMOTpa 3HaYUTeMbHOLO KOMMYeCTBAa JIMTepaTypHOro MaTepHa- 
ula, Mopcboorua WM CHCTeMaTHKa HX BbIPHCOBbIBaIOTCA MOCTAaTOUHO UETKO. 

XUOMUTbI — 2%KUBOTHbIe OOLIYHO C JBYCTOPOHHe-CHMMeETPHYHOH paKOBHHOU 
MMpaMuaibHOH, KOHYCOBHAHOM JIM BepeTeHOOoOpasHOH opMbI, Kpyrsoro, 
OBaJIbHOrO, JIMH3OBUAHOrO, TpeyrouIbHOrO, TpanelMeBUAHOrO, KBafpaTHOrO HIM 
MITHYPOAbHOTO MonepeyHoro ceyeHud. Yrom pacxoxyenua oT | no 40°. Cropona 
pakOBHHbI, Oosee MyocKad HM C BbICTyMalolleH A3bIKOOOpa3sHOH TryOow ycrTba, 
cunTaeTca OpIouIHOH, MpoTHBONOMOxXHaA — CNMHHOM. Pa3muuartorTca elle CMHH- 
Had W Oplowinad MOBepXHOCTH. 

B mpollecce OHTOreHe3a XKHBOTHOE NPOXOAMIO ABe cTaqHu: MMIMHOUHYIO 
vu Bspocuryto. JImunHOuHad CTaqMA MMeeT BU WapooOpasHoli UH KOHYCOBMAHOM 
HavaIbHOH KaMepbI M00 TpyOuaTOH paKOBHHBI. 

IapooOpasHad HavalbHad KaMepa pacnosaraeTca cOoKy oT MpoombHOk 
OCH HM pe3KO OTJIMY¥aeTCH BHelIHe OT B3pOCyIOH cTalun. 

KouycoBuyuad HadalbHadt KaMepa He OTMUaeTCH BHelIHe OT OCTAaJIbHOM 
4YaCTH PaKOBHHBl. 

TpyOuaTad JIMYMHOUHAA paKOBHHa, MO-BHJHMOMY, COCTOMT H3 XHTHHA H 
BHYTPH HMeeT HeCKOJIbKO NeperoposoK. HavambHbIx cTaqul ee MoKa He HalieHo. 
Cxybntypa Tpy6oukn B Buse MomepeyHbIx KOVell. 

Bspociat craqua MMeeT [Be MOJIOCTH: pa3eeHHYy!0 MonepeyHbiMu mMepero- 
poAkKaMH MOJIOCTh KOPOTKHX BO3LYUIHbIX KaMep M OOsIbUTyIO 2%KMyIO KaMepy. 
Tleperopoykn Sobel YacTbIO BOTHYTHI B MakylWleuHyt0 CTOPpOHY M HHOrAa B 
WeHTpaJIbHOH YaCTH UX MpHCyTCTBy!OT Oomee HIM MeHee pe3KO BbIPaxKeHHble 
BOpOHKOOOpasuble BHalnubl. Hu orBepcru B meperopoxKax, Hu cudoua Her. 

CrnuHHad CTOpoHa B HeKOTOPbIX CyYaAX C ABYMA MapasWenbHbIMM pyr 
Apyry CTeHKaMu, MpOcTpaHCTBO MexkKy KOTOPbIMH (CNMHHAaA MOMOCTh) 3anonHeHO 
MOMepeuHbIMH K OCH PaKOBHMHbI MeperoposKamu. 

Ycrbe paKOBHHBI pOBHOe HIM C AZHIKOOOpasHo ouTH mnlOcKO ry6oii, 
y OCHOBaHHA KOTOPOH MOryT NpHCyTCTBOBaTb Ba BbIpesa. 

Ycrbe 3akpbIBalOCb KpbilleyKOi, MOBTOpsAIOlel ero ovepranua. MaxyuiKa 
KPbIIMedKH SKCICHTPHYHO pacnoO*KeHa B CNMHHO-OpriowlHoOw nocKkoctu. Kppiues- 
KH MOXKHO TOpa3sqeuTb Ha HeCKOIbKO THMOB: 1) c poBHOH HapyKHOli no- 
BePXHOCTHIO; 2) C y3KOH, paclMpsiollelicA OT MaKYLUIKU K Kpalo 6prIowHOli 0x- 
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WHOM; 3) C BbIMYKAbIM TpeyTOuIbHbIM OPIOWIHbIM JIMMOOM HM TWIOCKAM Wa Cyla60 
OFHYTbIM CIHHHbIM, M30rHYTbIM MO OTHOLIeHHIO K MepBomy; 4) Tperni tun, 
10 C OPIOWWHBIM MW CIMHHBIM BaJIMKaMH, PpacllMpAIOMMMUCH K Kpalo M pacnouloxen- 
bIMM B CIMHHO-OpIOWIHOM HalipaBseHHn; 5) C BBITYKIbIM LeHTPaJIbHbIM JHM6OM 
4 Oolee MOCKHM KpaeBbIM. 

BuellHaAa MOBepXHOCTb PaKOBHHbI MHOTa Palka, walle C WMHUAMM pocTa 
JM CKYJIbNTYPHpOBaHa MNPOMOMbHIMH HU NOMepeyHbIMH peOpaMu, KOVbIlaMu, 
Opo3aMu HW MOPUWHaMH pa3sJIMYHOH BemMuHHbI. Y HeKOTOpHIX MpescraBuTeneii 


Z 


naa 20b¢, 
og on 


Puc. |. Cxembl cTpoeHus pakKoBiH XHOJMTOB: a — oomnit 
BU, paKOBHHbIl; 6 — OOM BUA CHHHHOM MomocTu; 6 — o6- 
MMH BU ylueK; e — NomepeuHoe ceuenve pakoBHH (cNMHHAA 
MOJOCTh 3alliTpHXoBaHa); O — KpbIleuKa NATOFO THMa C BHYT- 
peHueli cToponbi (*); /— ciuHHad cTopona, 2 — OpiowHas 
cTopoHa; 3 — CNHHHaA MOBePXHOCTbh (MOKPbITa WITPHXoB- 
Koll); 4 — OpioliHad MoBepXHOCTS (MoKpbiTa TOUKaMU); 5 — 
rpaHHuHble Copo3sybl; 6 — ryOa; 7 — MakyuiewHad (3aHAs) 
yacTb; 8 — ycTbepad (mepeqHaAs) uactb; 9 — qH4uMHOWHAA 
cramua; 10 — p3pocnand ctaqua; 1/1] — nomocTb BO3JYyUIHbIX 
Kamep; /2 — xuulaa KamMepa; [3— OprouIHOH MMO KpbIWeuKH 
TpeTbero Tuna; 14 — cnMHHO!l MMMO KpbILIeUKU TpeTbero TMA 


XHOJIMTOB MpUCyTCTBYIOT Y3KHe HW BbICOKHE MpOMOJbHbIe BbICTYMbI (YK), Mpo- 
XOJAULMe BOUb BCelH PaKOBHHbl. 

BHYTPeHHAA MOBeEPXHOCTh OTparKaeT CKYJIITYpy HapyxXHOu uM OTIMUaeT- 
Ca WHOra oueHb pesKo. HanpumMep — Hapy2KHaA NoBepXHOCTb — C momepeu- 
HbIMM KOJbUaMH, a BHYTPCHHAA — C MpOOJIbHBIMH HelpaBHJIbHbIMH MOPIILH= 
HaMH WIM ruialKas. 

BuellHaA MOBepXHOCTb KPbIWeYKH HMeeT KOHUeEHTpHecKHe JIMHMM pocta, 
KOHIeHTpHYeCKHe HM palHasbHble MOpULMHI, peOpa u Oopossbl. C BHYyTpeHHeli 
CTOPOHI HaXOMATCA OHA WH HeCKOJIbKO Map OMsatepasbHO-CMMMeTpMUHbIX 
MYCKYJIBHBIX BevaTeHHli, KOTOPble HMeIOT OObIYHO MpaBHJIbHbIe OvepTaHHA. 
Y WeKOTOpbIX XHOJIMTOB HeveTHOe KOJIMYECTBO MYCKYJIbHbIX BileyaTJeHHit 
3Be3000pa3sHo Tpyiiupyerca BOKpyr WekTpasbHoro. 
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B oveHb peAKHX Clyyadx B YCTbe COXpaHsIOTCA Ba CBOOOMHO JlexKalll\y.y 
OBaJIbHbIX B NOMepeYHOM CeYeHHH, HIVIOBMAHbIX W3OFHYTbIX, BeEpOATHO XUTHH 
HOBbIX, NpHAaTKa. OHM BbINOJIHANH, MO-BHAMMOMY, PyHKUMIO NowlepxKek *KaOj}i 
WH Ulynasell H MOraiH yOupaTbcA B PaKOBHHy. 

PakoBuna OObIYHO COCTOHT u3 KapOoHaTa Kabila, Somee peyKo us ocdar, |i 
Kambuua. KapOonaT KauiblMA HaXO2MTCA B MMHepaslOrMuecKoH MoLMuKalMyp 
KaJIbUuTa, HO CKa3aTb, YTO MeEPBUYHO PaKOBMHAa COCTOANA U3 KaJIbUMTAa, HEIb3Ae 
TaK KaK aparOHUT C TeYeHHEM BPeMeHH NepeXOMUT B KaJIbIMT. } 

CreuKa paKOBMHEI, 10-BHAHMOMY, COCTOMT H3 OAHOTO H ABYX C0eB, Kak [bil] 
U3 KOTOPbIX OOpas0BaH HECKOJIbKUMH MpocolKamMu. OMHocOHHad PpaKOBHHill 
IpucyTcTByeT y MpecTaBuTeseH XHOMHTOB 6e3 BHYTPeHHUX MeperoposoK) 
Iipa cod XapakTepHbI Juan cbopM c Neperoposkamu. Cou mopdosmoruyuecki} 
OTMMUYAIOTCA HEPe3KO, HO, BOCCTAHaBJIMBaA PUSHOJIOPHIO MOCTPpOeHHA PaKOBHHb)) 
2KMBOTHBIM, MOXKHO ClelaTb BbIBOJ, UTO OHM BbIAeMAIHCb Pa3JIMUHbIMM YaCTAMI} 
Tela. XOpoulo 9TO BUAHO Y POACTBEHHOM XHOMMTAM PpyMMbl 2KUBOTHbIX — TeH} 
TaKkyJMTOB. BHelHuli col — OCHOBHOH COM pakoBuHbl. Buyrpenuult — cal} 
meperopoflok H BHYTpeHHeH YacTH CTeHKH PpaKOBHHBEI. 

B mpollecce VHAMBUAYaIbHOrO Pa3BUTHA OT JIMYHHOYHOM CTaqMM K B3pOCJOr) 
U3MCHAIOTCA OUCHb MHOFHe MpH3HaKH paKOBHHbI. BeposTHo, u3MeHAeTCA e€ 
cocTaB: XHTHH 3aMeHseTca KapOoHaTOM Kambulna. Kpyrnoe umu oKpyrsioe| 
nomepeyHoe CeYeHHe MepexOsHT B TpeyroubHoe. Yrom BOSpacTaHHA MOUTH BCerpe 
y MaKYLUKH Ha HECKOJIbKO rpalycosB Oovibue, YeM OM3 YCTbA. CKysIbnTypa MOxKel 
MCHATbCA O4UeHb CHJIbHO. Ilonepeunble KOIbIa Ha JIMYMHOUHOH CTaquH ycTynaw1 
MeCTO IIPOJO/IbHbIM peOpaM Ha B3pocnol. IIlnocKkocTu CHMMeTpHH JIMUHHOUHOS 
H B3pOCcOH cTaquM yY HEKOTOPLIX (OPM HaXOMATCH NO OTHOMWEHHIO Apyr K Apyry 
nom yrsiom 90°. Hemensetca M30rHyTOCTb paKOBHHbl, H3rH6 KOTOpPOH BCersa 
Sombie y MaKYIIKH, a OMxKe K YCTbIO pakOBHHa NouTH MpAMmas. IInockue nepe; 
rOpowKH B MaKYIWeYHOH WIM JIMYMHOUHOM YaCTH 3aMeHAIOTCA BOFHYTHIMH BO 
B3POCJIOH. 

Tleppple npeAcTaBuTesiW XHOMWTOB MOABAAIOTCH B HH3aX HMXKHeETO KeMOpHA, 
re NpOABAIOT ye MHOrooOpasne (opm. B KemOpun, OpoBuKe HM CHYype OHH 
mepexkuBalor paciiper. B fepone, KapOoHe H NepMH Mpoucxo_uT yracanne. 
B Me3030e XHOJIMTbI ye He BCTpedaioTcs. [pynna 9Ta oveHb KOHCepBaTHBHAaa: 
B TeveHHe Masleo30A He MPOMCXOAMT KaKHX-1HOO KPYyNHbIX mMopdosorMyeckux 
W3sMeHeHHH. DopMupoBaHve KPyMHbIX CHCTeMaTHYeCKHX KaTeropuli B Heli MO- 
BHJHMOMY, 3aKOHUHJIOCb ellie B JOKeMOpHH, H OHH YETKO OTIENMHCb pyr o7 
Apyra. HanOonee apesnumH uM paHO OGocoOuBLIMMUCA, BeposTHO, cylelyel 
CUHTATb POPMbI C OKPYTVIbIM CeUeHHeM 6€3 MeperopofOK BHYTPH, C OYeHb Y3KOH ¥ 
AJIMHHOH paKOBHHOH HM KpblliieuKoH msatToro Tuna. Io-pugumomy, 3TY cTaquto 
B OHTOFeHese NOBTOPAIOT XMOJINTHI C TpyOuaToH HUHHOUHOM cTagneli. Hau6onee 
COXKHO YCTPOCHH! WH [Obie BCeX CYULECTBOBaIM XKHBOTHBI€ C KOHYCOBUIHOM 
HauaJIbHOH KaMepoi. 

CucTeMaTHuecKoe MOO%KeHHE XHOJUTH! JOJMKHbI Ce6e HalitH B THMe MOsmmtOc- 
KOB, KaK paHooOoco6uBllasca rpynma. B cBa3v C STHM MOXKET NOMYYTb OObACHE- 
HHe€ MpHMHTHBHOCTb HX CTPOeHHA MO OTHOUWIeHHIO K APyrHM MOVJIIOCKaM, KOH: 
CepBaTH3M H BbIMMpaHHe B Maeo3oe. Ilo-suyumomy, AByxcmOfHOoe u Tpexcu0it 
HO€ CTPOeHHe CTCHKM PaKOBHHbI MOJVIIOCKOB MOABMJIOCb He cpa3y, a BHatau 
pakOBHHa Obl/la OHOCNOMHOH, KaK y HaHOouee ApeBuux MpelcrapuTeneli xuo 
JHTOB. B WenOM BCe XHOJIMTHI BbINeIAIOTCA HaMUH B Hanotpan Hyclithoide: 
super ord. nov., Koropbili nofpasyensetca Ha Sorpayos, cucrematuueckHMH pH 
3HaKaMH KOTOPBIX ABJIA€TCA CTPOCHHE JIMUMHOUHOH CTaqMH PaKOBUHEI, CTPOeHH 
BHYTPeHHeH MOJIOCTH, BU, CHMM€TPHH PaKOBHHbI M CTpOeHHve KDbILeUKH. 


1 orpaq— HYOLITHIDA ord. nov. 


PKMBOTHBIC C ABYCTOPOHHe-CHMMETPHUHOH PaKOBHHOM, C KOHYCOBUHOM Ha 
4aJIbBHOH KaMepOH, BHeIMIHE He OTJIM4aIOlelicA H HE OTJeNAIOWeHCA OT OCTANE 
HOM YaCTH PaKOBHHbI. BHYTpeHHAA MNoNOcTh WenuTCA Ha NoNOcTh BOS YUIHbI 


KamMep H 2KuJyIO Kamepy. Kppilieuka JBycTopoHHe-cuMMerpHunas nepBorc 
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i 
) 


oporo, TpeTbero MW YeTBepTOrO THMOB C ABYMA FpyNNaMu MYCKYJIbHbIX OTHe- 
TKOB Ha BHYTpeHHeH cTOpoHe. 


2 orpan — DIPLOTHECIDA ord. nov. 


PKUBOTHHIe C JIMUMHOUHO!I CTaMelt pakOBHHI B Bue TpyOouKH Cc MoMmepeyHo- 
OMbYaTOH HaPyKHOH NOBepxXHocTbIO. TpyOouka OObINHO M3OrHYyTAa MO OTHOUIe- 
MIO K NPOAOJIbHOH OCH B3POCOH YacCTH JBYCTOPOHHe-CHMMeTPHYHOH PaKOBHHbl 


@ 6 6g 2 0 


Puce. 2. CxematTuyeckHe NpoOuIbHble paspesbl uepe3 pakoBH- 

HbI XHOJIMTOB Pa3JIHUHBIX OTPALOB: a — Hyolithida ord. nov., 

6 — Diplothecida ord. nov.,¢ — Camerothecida ord. nov., 
2 — Globorilida ord. nov., 0 — Hyolithellida ord. nov. 


H pe3KO OTJeiaeTca OT Hee. BHYTpH MpHCYTCTBYIOT NOMepeuHble NeperopoxKH 
Byomb CHHHHOK CTOPOHLI MPOXOANT CNHHHASA MosocTb. YcTbe c ry6oli. KppuneuKa 


HeH3BeCTHAa. 
3 orpaq — CAMEROTHECIDA ord. nov. 


DKuBOTHBIe C PAKOBHHOH OOLIMHO OBaJIbHOTO MoNepeyHoro ceyenus. JInynHoU- 
Had CTauaA UMeeT BH TPYOOUKH C HE3HAYHTEJbHBIM YIJIOM paCXOKJeCHHA, KOTO- 
pai BHYTpH pasMemeHa NeperopoyKaMuH UH H3OrHyTa YaCTO B MOCKOCTH, Mepnex- 
IMKYAPHOH MVOCKOCTH H30rHYTOCTH OCTaJIbHOH 4YaCTH pakOBUHHl. IIpu nepexoye 
OT JIMMHHOUHOM CTalMM K B3pOCO! yrom pacxOKeHHA pe3KO yBeMUMBaeTCH. 
Oxoulo ycTba OH HesHauNTemeH. MakyleyHas 4aCTb paKOBHHb! pa3femeHa Mo- 
MepeuHbIMH TMeperopodkaMu Ha KaMepbl. Kppilieuka HeH3BecTHa. 


4 orpag — GLOBORILIDA ord. nov. 


)Kuporuble C JBYCTOPOHHe-CHMMETPHYHOM H3OrHyTOH PaKOBHHOH OKPYrvreHHO- 
TpeyrouIbHOrO MOMepeyHoro CeyeHHA C POBHOH B Bue HU3KOFO KOHYCa Kpbille4- 
ko. JinuHHOUHaA CTaquA MpelcTaBsleHa HauaJIbHOM WapooOpa3HoH KaMmepoi. 


5 orpaq — HYOLITHELLIDA ord. nov. 


DKuBOTHBIe C KpyrOf, OBaIbHOH, SIMMTHYeCKOH U OKPYreHHO-Tpeyrosb- 
HOM B NOMepeyHOM CeYeHHH, HHOra PaasbHO-CHMMeTpHYHOH pakOBHHOH, 
OueHb y3KOH uw DaMHHOH. MaxyusKa ocTpas. JlvunHouHan cTayua HeusBeCTHa. 
BuslarepabHO-CHMMeTpHuHas KpbillieyKa JeMTCA Ha WeHTpasibHbIli H KpaeBolt 
nmumOni. Makyuike, pacnoioxKeHHOH HeCKOJIbKO 9KCUeCHTPHYHO, C BHYTpeHHel 
CTOPOHBI COOTBETCTBYET BMaLMHa, BOKPyl KOTOPOH 3Be3Q000pasHo rpynnupyerca 
HCUeTHOe KOJIMUCCTBO JIOXKOHH (MYCKYJIbHbIX OTMeYATKOB), NOXOMAUIMX NO Kpas 
WeHTPaJIbHOrO JIMMOa. 

TameouTomoruuecKHi MHCTHTYT Tloctynusto 
Akayemun Hayk CCCP 6 VI 1957 
IUTHPOBAHHAA JIATEPATYPA 

1£.Eichwald, Zs.f. Natur- und Heilkunde, 1,2 (1840). 2 Ch.D.Walcott, 
Bull. US Geol. Surv., Ne 30 (1886). ® G.Ho1m, Sver. Geol. Unders., ser. c, Ne 112 (1893). 
tH. W.Shimer, R.R.Shrock, Index Fossils of North America, New-York—London, 
1944. 
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Jlokaaygn AKkagemunu nayx CCCP 
1957. Tom 116, Ne 2 


ITAJIEOHTO/JIOL H} 


T. A. AKYBOBCKAS 
I 


HOBbIE HAXOJKH TPETHUHOM ®JIOPbI B TOMCKOM [IPHOBbE | 


(ITpedcmasaeno axademuxom B. H. Cyxaueeoim 7 V 1957) 


B 1955—1956 rr. aBropoM HacTOAMero CooOuUleHHA ObllIa COOpaHa KOMIeK 
UMA OTMeUATKOB JIMCTbeB H3 TpeTHYHIX OTOXKeHUH Sao6cKoro apa, paciiooxKer 
HOrO B 7 KM Bbille c. KoxkeBHUKOBa Ha eBOM Oepery p. O6u B palione TomcKore 
IIpuo6pa. 

Orcroga panee IT. A. Huxutunprm (*) Opin usy4eHbI HCKOMaemMbIe CeMeHé 
(70 100 Bugos) u M. T. Top6yHonprm — opexu Juglans cinerea L. uw mmuKy 
pona Metasequoia* see 

B ppilleyKa3aHHoli padore I. A. Huxuruua mpuBosatca Goratbie CeMeHHBIE 
KOMMIJI€KCbl H3 TPeTHYHBIX OTMOKeHHH IBYX pyrux coceqHuX OOHaKeHHH —} 
Boponosckoro spa Ha seBom Gepery p. O6u Bpmlue Sao6cKoro apa u c. Kupees- 
cKkoro Ha Mpapom 6epery O6u Huxe Sao6cKoro spa. 

Ha ocnopanun usyyenna ceman I]. A. Hukutun ornocut Touly TpeTHuHbix 
MeCKOB H TMH, BLICTyMalollyio Hall ypoBHeM O6u or c. Boponora Jo c. Kupees- 
CKOrO, K MMOleHy WH C4YHTaeT ee OHOBPeMeHHOH. 

B 1944 r. JI. A. Parogunpim B TpeTHUHbIX rmMHax c. KupeescKoro 6b 
oOHapyxKeubI oTMedaTKH WucTbeB. B. A. Xaxsos (°), onpekenMBUIMi 9TH JIMCTbA, 
NOHH3HJI BO3SpacT KuUpeeBCKOH Qopbl WO BepXHero OHTOlMeHa — HHKHEFO 
MHOILeHa. 

AxaJIv3 KOMIVJI€KCa OTMe€4YaTKOB JIMCTbeB SaoOcKoro Apa BHOCHT HeKoTOpble 
H3Me€HEHUA B CJIOMKUBIUWeeCA MpelcraBleHve O XapakTepe paCTHTeMbHOCTH, CO- 
craBe H BO3pacTe HeoreHOBOH dioprt TomcKoro IIpuo6ba. B 3ao06cKom apy 
OOHaKAIOTCA CeLyIoulMe MOpoAp: 


1. [lousa. Momnoctb . . . 0,9—0,75 um 7. CyravHOK CBeTJIO-cepbiit, 
2. CyraMHok maseBo- cepbiit. OXKeJCSHCHHBIM, Mepecsan- 
MOIHOCID a mneme a aeenne 8—9 m BalOWIHHCA C KOPHUHEBATO- 
3. Ilorpe6enuaa nouwa.Mom- cepoH oueHb MecuaHHcTon 
HOCTB. 8 2 aries ys , 4M TMHHOW H CepbIM TecKoM, 
4. CyrHHOK cepoBaTo- “KOpHY- C CHJ€pHTOBbIMH KOHKpe- 
HeBbIM, TepecaHBarollnlica HAMM, C OTMeUaTKAaMH JIM- 
¢ M€CKOM %xKeTOBaTOrO CTbeB Ha TsIMHaX HW KOH- 
wpera.... .. Momxocts 3,5 M Kpemunax. MomHoctb . . OM 
d. TlecoK KococmoucrTHlii, ce- 8. [nua kopHuHeBato-cepaa, 
pb, CepOBaTO-2xKeJTHIi, CMOWCTaA, C JIMH3AaMH U 
MecTaMH C mMpocsoamu OTJCJIbHBIMH TuIbi6aMu cH- 
CYrIMHKa C paKOBHHaMu J€PHTOBLIX KOHKpelul, c 
Pelecypoda u Gastropoda OOJIbIIMM KOJIMYeCTBOM OT- 
MOWIHOCTD « . < . 14 M T€uaTKOB JIHCTbeB, CeMAH, 
6. TanewHuk, cna6o cllemen- NIOMOB HM Apyrux pactu- 
THpOBaHHBEI. Momuocrb 0,o—1,5 m TCJIbHBIX OCTATKOB. Bugu- 


wo 
b= 


Max MOUIHOCTb. . . 


* M. Tl. Pop6ynos wawien 3fecb noxoi coxpaHHOcTH oTmeyaTKH JHCTHeB. 
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Orneyatku wIMcTbeB SaoOckoro spa ObimH coOpaHbl B KOpM4HeBaTO-CepEIx 
WHaX (OObIUHO HaXOMAMMXCA MOM BOJOL HM TOMBKO B NepHOA HH3KOFO MaBoLKa 
BICTYMalolulMX Ha yPOBHEM peKH) H B p2KaBO-KOPHUHEBHIX CHJEPHTOBbIX KOH- 
pellWaAX, BKJIOUCHHBIX B 9TH TVIHHbI (co 8), a TaKxKe M3BeUeHbI H3 TIbIOBI 
OPHYHEBATHIX PIMH, BbIKATOH ONOI3HEM M3 TPpeTHUHO!! TOM, OONaKatollelica 
; OCHOBaHHH Apa. Bcero co6pano yo 300 orneyarKos. 

Komnviekc pacrennii, H3y4aBliniica apropom B MocKkoscKoM yHuBepcutere 
B Boranuyeckom uucrutryre AH CCCP, cogepxuT cneqyiouue BUJBI: 


inus sp., Taxodium dubium (Sternb.) Heer Metasequoia disticha (Heer) Miki, 
byperites sp., Salix integra Goepp., S. varians Goepp., S. macrophylla Heer, 
alix sp., Populus latior Heer, P. balsamoides Goepp., Juglans acuminata A. Braun, 
Pterocarya castaneifolia (Goepp.) Schlecht., Corylus Schischkinii sp. nov., Betula 
ubpubescens Goepp., B. parabaikalensis sp. nov., Alnus sp., Quercus pseudoca- 
tanea Goepp., Q. praedentata sp. nov., Ulmus carpinoides Goepp., U. longi- 
‘olia Ung., Nyssa europaea Ung., Liquidambar europaea A. Braun. 


Kpome ykasaHHol KOJWJICKWMH HaMu ObIIM COOpaHbl OTMeyaTKH JIMCTbeB 
© BCeH 7-MeTpOBOH TOJMLe TpeTHUHBIX OTJOKeHHH Sao6cKoro apa. 3yecb B 
WePpHTOBbIX KOHKpeUWHAX HW Ha CHJIbHO MecuaHHucTOH rimHe (cow 7) BecroO,y 
onaflaiuch oTMeyaTKH sucTbeB Quercus praedentata sp. nov., Betula 
subpubescens Goepp., Populus latior Heer, pexe apyrue dopMbI, KoTopble 
mHOra W3-3a PbIXJOCTH NOpok TPyAHO OblIO M3Bueub. 
 OrneyaTkH JIMCTbeB HWKHEerO clon (cmol 8), MOMO*KeHHbIeC B OCHOBY HaLIHx 
BBIBOLOB, XOPOlWelH COXpaHHOCTH, 3asleralOT B MJIOCKOCTH HallacTOBaHUA, He 
CMATbI MH He HeECYT CJIeIOB NOBpexkAeHuH, YTO CBHJeTeMbCTBYeT O CHOKOMHOM pe- 
MKUMMe BOOeMa, NpeCTaBABUero cOOoOH, MO-BUAHMOMY, peU¥Hble CTapuUbl, 
pOTOKH H pyre BOJOeMbI, Kya JIMCTbA MPHHOCHMCh C 6M2xKaliMx Geperos. 

XapakTepHbIMu (OpMaMH UW3yYeHHOrO KOMIVIeKCa SABJIAIOTCA HaHOowee 
MHTepecHble (bulopucruyeckuH uw cbioporeHeruyeckH Bub: Corylus Schischkinii 
sp. nov., Betula parabaikalensis sp. nov., Quercus praedentata sp. nov. u 
Liquidambar europaea A. Braun. 

JIukBufamMOap B KOJJIeKUHH MpelcTaBseH MATbIO Tpex- HW NATHIONACTHBIMH 
HEKPYNHbIMM JIMCTbAMH. OTOT BUA, OJMH M3 OCHOBHbIX KOMMOHeHTOB Mavieore- 
HOBLIX (uliop A3Hu, COXpaHMBIUMlicA Telepb B CeBepOaMePpHKaHCKOM Hi aJIbHe- 
BOCTOUHOM YyOexKuULaxX, HeECOMHEHHO lipefcTaBaeT MHTepec BO Cope Oosee 
Moyioqoro Bo3pacta. 

Tp HOBbIX BHJa YKa3bIBalOT Ha 3HaY4HTeJIbHYIO SHJEMHUYHOCTb 3allalHo- 
cu6upcKol dblopbl B Tperv4Hoe Bpema. JIuctba Corylus Schischkinii Kpynupie 
HW OU€Hb CXOJHbI C WHCTbAMM Corylus macquarrii (Forbes) Heer u ee coppemen- 
Horo aHasora C. avellana L. OnHako no cbopMe BepxylIKH — BbITAHYTOM u 
JJIMHHOH, OTIHUAaIOWeH 3a00CKHe JIMCTbA OT BCeX MCKOMAeMbIX BHAOB JIeWLHHbI 
M COBPeMeHHBIX JIMCTbeB, MIPOCMOTPeHHEIX B repOapnu BMH AH CCCP, ocrarku 
OTHeCeHbI K HOBOMY BUY, Ha3BaHHOMY B YeCTb WieHa-Koppecnouzenta AH CCCP 
B. K. Wnmxuna, muoro cenapiiero Aa usyseHua cbiopp Cudupu. 

Cpeau MuHoxecTBa mucTbeB Gepesbi B. subpubescens Goepp. B KosmeKUMH 
BLIeIAIOTCA HeCKOJIbKO 9K3eMIVIApOB suCcTbeB B. parabaicalensis sp. nov., 
OTMMYAIOWIUXCA KPYNHbIMM pasMepamu (yo 10 cM), KMHOBHAHbIM OCHOBaHMeM 
M HeOOJbUIMM KOmMHUeCTBOM (5 Map) BTOPHUHIX IKMOK. OTH JIMCTbA He CXOMHBI 
C JIMCTbAMM H3BeCTHBIX HCKOMaeMbIX BHOB, OT COBPCMeHHbIX Ke KPYMHOJIHCT- 
HBIX Oepes Tuna B. grandifolia Litw., B. cordifolia Rgl. oun pesKo ormuuarotca 
pomMOuyeckoli dopMoi mMlacTHHKM — Mp3HaKOM, XapaKTepHbIM JIA MasbHe-" 
BOCTOUHBIX Gepe3 B. irkutensis Sukacz., B. tianschanica Rupr., B. baicalen- 
sis Sukacz. Pa3uune uCTbeB CpaBHMBaeMbIX BHOB B pasMepaX MOxeT ObITb 
OObACHeEHO Goslee YFHeTeHHbIM COCTOAHHEM JlaJIbHeEBOCTOUHBIX Oepes, HOO Ha- 
JIMUMEM B KOJWICKUHH MOpocweBbIX 9K3eMIIIAPOB HCKOMaeMOM 3a0cOCKOH Oepesbl. 

Cxogcrso wucrbes Quercus praedentata sp. nov. u Quercus dentata Thunb. 
nouru momHoe. JIuctba Q. dentata B HCKOMaeMOM COCTOAHHM lO CHX MOP BCTpe- 
YeHbI He Ob, OHAKO XapaKTepHad WHPOKO-TpeyrovIbHad BePpXHAA MOMOBMHA 
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JMCTOBOM MaCTHHKH C OYeHb BHITAHYTHIMH, WesbHOKPaHHUMH C Mapanen 
HbIMH CTOPOHAMH JIOMaCTAMH, BCTpevalollascaA JIMWb Y JIMCTbeB Q. dentat 
He BbI3bIBaeT COMHCHHH B 6/IM30CTH 3TUX AByX BuLoB. Q. dentata pacrer Ha cyx 
XOJIMaX H CKJIOHaX TOP B COCHOBbIX H COCHOBO-YOOBbIX JleCaX B yYMepeHHOM 
TemioyMepedHom mosicax IOxxoli u Cpequeli Anouuu, B Kopee u lOro-3 
naquom Kurae, a TakxKe OTJe/IbHBIMH pollamu B CCCP — B oxKxHOH yacru IIp 
MOpba. 2 

PesyuibTaT CNOPOBO-IIbIIbUeBOrO aHaJIH3a, MpOBefeHHOrO NO Halle Mpocnl 
E. H. Auanopoli*, oKa3asicA cileyrouluM: 3 333 MpOCMOTpeHHBIX CHOPOBb 
M MIbIbUeBLIX 3epeH 81% npHHaqneEKUT [peBecHbIM pacTenusM, 3% TpaB 
HHcTEIM vw 16% naayHOBbIM M ManopoOTHHKaM; CpeAM ApeBecHbIX pacTeHHH Tp 
o6nagator Gepesp (2—3 Busa)—32,1%, AyOnI (2 Bua) —14,8% u onbxa (2 Busa)- 
15,5%:; B cocraBe XBOMHBIX (18%) cocuEr (mpeoOmagaeT noxpog Haploxylon)- 
9.2%, enn — 4,4%, TakcogqNeBDIxX — 3,3%, a TaK>%Ke eCAMHHYHbIe 3epHa TCYT) 
KeTeePHH MW MHXTI; U3 JIMCTBCHHBIX MOpOs 3fecb OOHapyKeubl opexosple (Ju; 
lans, Carya u Pterocarya), Carpinus, Parrotia, Ilex u equuwunpie sepHa Fagu 
Zelkova, Tilia, Nyssa, Sanguisorba u Caprifoliaceae (cf. Lonicera). 

XapakTep cMoposo-MbibleBoro CMeKTpa NOATBepKAaeT WH HECKObKO IK 
NOJIHAeCT MaTepHasIbl, NOJYYeHHbIe H3YYeHHeEM OTIICYaTKOB. 

Uckonaempili KoMmeKc Sao6cKoro Apa mo cBoemy cocTaBy OOHapyxXuBaE 
6oubl0e CXOACTBO C KoMMueKcom Kupeesckoro (no cnuckam B. A. XaxsJ0E 
(5)). B kupeesckoii tbiope TakxKe MpeoOmaaroT MucTbA Gepes (qo 40%) u y6c 
(8%), mpeacTaBjleHHble Gomee HIM MeHee pasHoOOoOpa3sHo, B TO BPe€MA Kak OCTAJIE 
HOH CocTaB B MpHHWne cxofleH C 3a00CKHM. | 

Hamu B TeMHO-CepbIX raMHax c. KupeescKoro Obiu coOpaHbl oTMeuaTK 
Betouek Taxodium dubium (Sternb.) Heer., nucrbep Populus balsamoide 
Goepp., P. latior Heer., Betula subpubescens Goepp., Quercus sp., Ulmu 
carpinoides Goepp. uw B CHepHTOBbIX KOHKpelivax nogp Juglans cinere 
L., Corylus, Quercus, Cornus u ap. Ocrarku Taxodium dubium u Populu 
balsamoides o6napy2KeHbl 3eCb BMepBbie; HamMune posa Taxodium elle Tecue 
cOM2KaeT KOMMIeKChI OCOHX MeCTOHAXOXKeHHH. | 

B cpBete HOBbIX JAHHbIX TpeTHUHaA pacTHTeIbHOCTb paliona cc. KupeeBcKor 
a KoxkeBHuKoBa MpeAcTaBsAeTCA B CileAyIolleM Bue. OcHOBHBIMY secoo6pa3c 
BaTeIAMH Obl Oepesbl HM AYObI, K HAM MpuMelllMBamucb ubMbI, Metasequoi. 
M [\pyrve XBOHHbIe, OTUACTH J3eNbKBa HM MappoluA, u3peqka MarHomuA (MO Ce 
MeHaM); MOMvIecoK COCTaBAAIM JlellMHa HW JepeH, 61u%Ke K BOMeE pocau Goo 
HIM KuMapHc, HuCCa HM JMKBUaMOap. Ilo OeperaM BOOeMoB Mponspactam 
Juglans, Carya, Pterocarya, Alnus, Populus u Salix; po BaaxkHbIx Mecta 
BCTpevaluCcb pemuKToBbie Liriodendron (10 cemMeHamM u3 Sao6cxkoro spa, no Hy 
KMTHHY). 

BosMoxXHO, 4TO cocTaB (Oph Obit Goraye H uTO MeHee TuMHUHbIe CopMI 
moka elie He BCTPeYeHbI, OfHAKO H B TaKOM BHe OH He MMeeT HHYEerO OOULer 
C COBpeMeHHOH POpoH STOO Kpad HW NpeACTAaBAAeTCA NOBOMbHO pasHooOpasHEl 
AIA CHOupcKoH dopbl minollena. 

Ycranosnenue I]. A. Huxuruupim mimouesxoporo Bospacta AaHHol cop 
OCHOBaHO Ha H3MeHeHHH THIa paCTHTeIbHOCTH B NepHok mpouspactanua O6cKO 
lopbl WH Ha MOABNeHHM BO cbmope coBpeMeHHEIX BHyOB Taxodium 
Sequoia**. Ilo Huxuruny B 3To Bpema B TomcKom IIpuo6be umpoKouHcTBeE 
HbI€ JieCa CMCHAJHCh TPpaBAHHCTLIMU (PHTOMeHO3aMH. 

JIuctopaa @nopa, CBueTeMbCTBY!OUlaA O CYWeECTBOBAHHH B 3TO BpeMaA Me 
KOPHBIX Oepe30BO-YOOBBIX JIECOB C MpHMeCbIO ApPyrHxX INMpPOKOJIMCTBeHHEI 
M XBOMHBIX NOpox, nNoKasbiBaet, uro I]. A. Huxurun, u3syyaa cemena, YJIOBH 
MHTPa3OHAJIbHble COOOUIECTBA MPHPe4HBIX H O8EPHHIX JIYFOB H MOM, a He BOK 
paseIbHy!0 PaCTHTe/IbHOCTD. 


ae Tomb3ylocb cnyuaem mo6marogapuTs E. H. Ananosy 3a cilenaHHbie eto omperenenn: 
BosMoxkHo, ocTaTKM HeJaBHo OTKpbIToro poga Metasequoia I]. A. HuxutTunsm TIPHHHM 
JMCb 3a HoBbIe Bub Sequoia Endl. 
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Komnaeke pactenuit Sao6cKoro spa coxepxur: 1) BuAbI THMMYHOL apKTOTpe- 
uuHOu Puoppi-——Taxodium dubium, Metasequoia disticha, Liquidambar euro- 
paea; 2) MuolleHosble Bug! San. Esponn, IUHPOKO IIpefCTaBJIeHHbIe B OJIMTO- 
ee H Muollene Asun — Salix varians, S. macrophylla, Populus balsamoides, 
Betula subpubescens, Ulmus longifolia, Nyssa europaea u ypyrue cbopMpI, ycra- 
HOBJICHHBIC CIOPOBO-MIbIIbIeBLIM aHa/IH30M, M3) HOBbIe BUI TpeTHYHOH CbOpHl 
3an. CuOupu — Corylus Schischkinii, Betula parabaikalensis mu Quercus 
praedentata. 

Tlourn sce BugbI Sao6ckoro Apa OObIUHHI LWIA OMFOWeHORBOM U OTUACTH MHO- 
wenoBol drops San. u Bocr. Cu6upu, Typraiicxol o6nactu u Ipuapanpa, 
HW Juulb Betula parabaikalensis u oco6eHno Quercus praedentata aBasiorca mo- 
KasaTeIAMH Oolee MOMOLOrO BOspacTa, BBUAY CXOJCTBa 9THX BUOB Cc MpoUs- 
pacTaroulHMuH B HacTosliee Bpema Ha JI. Bocroke ux aHamoramn. 

OrcyTcrBue BO (lope r1aBHbIM O6pa30M ApeBHUX AyOOR HM TaKHX meso(buvb- 
HBIX slecooOpasoBaTesieH, KaK KalliTaH*™ wu 6OyK, HCYe3HOBEHHe KOTOPEIxX, M0- 
BHJMMOMY, CBA3A4HO C HeCKOJIbKO OoOubUIeH KOHTHHEHTAJIbHOCTbIO KJIMMaTa To 
CpaBHeHHIO C KJHMATOM 9MOXH pacTuTesmbHocTH Pexenku u JlarepHoro caza 
y Tomcka, Take cBuAeTeIbCTByeT O Oomee MOMOZOM BOSpacTe Halle cbiopHl. 

Ilaneorenopas (biopa 3an. Cu6upu, u3BecTHad M3 MeCTOHaxo*KeHuu pp. To- 
mu, Kemu, TapBabl, uMea C HeoreHOBOH tbiopok o6uIMx Typralickux mpelcraBu- 
_TejleH, CBOHCTBeHHbIX HW Mameoreny Ka3axcraHa, OTMM4aeTCA OT 3a06cKOH (blopbi 
BUJOBOH apXaM4HOCTbIO OTIeIbHBIX 21eMeHTOB (Quercus Nimrodii, Q. Alexe- 

evii, Fagus Antipovii) u Hamwuuuem oveHb HeMHOTHX TenmOmOONBIX cbopM 
_ (Myrica, Sassafras, Diospyros). Komnueke »xe MuoleHoBO cbopLl, H3BeCTHOH 
u3 r. Tapb u pp. Tp, Com, Ku3ak, coflepKallui 6omee THNMYHBIM MHOWeHOBBIN 
cOCTaB, MpelcTaBAeTCH HAM HeCKOJIbKO peBHee 3a00cKoro. 
Bospacrt Kommekca Sao6cKoro spa c ero Taxodium, Metasequoia, Li- 
_ quidambar, Nyssa u ApyruMu osMTO-MHOLWeHOBLIMK MpeCTaBHTeIAMH He MO2KET 
COOTBETCTBOBATb MJIMOWeHY — BpeMeHH Hautala MpeoOpas0BaHuxA CcocTaBa CH- 
OupcKol cbroppr B ee COBpeMeHHbI cocraB. Ilo Haliemy MHEHHIO, pasBHTHe TaKOH 
@NOpbl MOTO MpoucxOAuTb B MHOlleHe, NO-BHAMMOMY, He Mo3fHee BepXHero 
MHOLleHa. 


MockosckHit rocyapCTBeHHbIli. yHHBepCHTeT Tloctynusto 
um. M. B. Jlomonocosa 3 V 1957 
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Jloxuanp AKajeMuuM HaykK cccP 
1957. Tom 116, Ni 2 


CHCTOJOLHA 


JI. M1. YEPEMHbIX 


KUCJIBIE MYKOMNOJIMCAXAPH]IbI XOPHOHA )KABOTHbIX 
C NPHMUTHBHOM MJIAWEHTAWMEN 


(ITpedcmaeaeno akademuxom H. H. Axuukossim 10 VI 1957) 


Oco6eHHOCTH COCAMHUTeIbHOTKaHHOM CTPOMbI MH MpOHMaeMocTH XOpMoHa 
IIPHMMTHBHBIX TlalleHT Maso usyyeHbl. Meany TeM McCIeqOBaHHA B 9TOM 
HallpaBsICHHH UMeIOT 3HaveHHe He TOJIbKO JIA MOHMMaHHA MeXaHW3Ma MaTepHH- 
CKO-IIJIOMOBOrO OOMeHa Y 2XKMBOTHBIX C IPHMHMTHBHBIM THIIOM MlallenHTalluu, HO 
OHH MOFyT MpOJIMTb CBeT HM Ha HeKOTOPbIe HeACHBIe BOMPOCbi MpOHHaeMocTH 
6oulee COMKHbIX TEMOXOPHAJIbHBIX WaleHT, K KOTOPbIM OTHOCHTCA HM MallenuTa 
ueoBeka. Oco6eHHblit MHTepec MpescTaBAeT H3yYYeHHe KHCJIBIX MYKOMOIHCa- 
XapHJOB XOpHOHa, C KOTOPbIMH, Kak ugBecTHO (7, °, *), CBA3aHa MpoHHlae- 
MOCTb OCHOBHOTO BeliieCTBa COCXMHHTeJIbHOH TKaHH. | 

B nocueqHee BPeMA TIpeAMPHHATHI MOMbITKH H3YYHTb CHCTeMY «<rHaJypOHOBaA 
KucyloTa — rvaulypoHufasa» B MvwlalleHTe uenoBeka. Bpiacneno (*), 4TO KOJH~ 
YeCTBO THaJYPOHHAa3sbl B MWwalleHTe YeOBeKa HapacTaeT, a KOJIMYECTBO BbICO- 
KOMOJIMMepHbIX KHCJIbIX MYKOMOsIMCaXapHOB yMeHblulaetca (°) c yBewM4eHHeM 
cpoka Gepemenuocrn. B HacToslileli paOoTe MbI NOMbITAIMCh MpoceqUTb pacnpe- 
JleIeHHe KUCJIBIX MYKONOHCaXapHOB B XOPHOHE XKMBOTHIX C MPpHMHTHBHBIM. 
THNOM MwlaleHTalMu Ha PpasJIMYHbIX CTayMAX OepeMeHHOCTH. 

Hamu usyuasica xOpHOH OBLUBI (eCMOXOpHaJIbHbIN THM TallesTalluu) uw 
XOPHOH CBHHbU (9NHTeMMOXOpHaJbHbIM TUN Malwentaluu). Marepuan cbukcupo- 
Baca B 1% pacTBope yKCyCHOKHCOro CBHHHa Ha 8% pacTBope dbopmMamuHa 
H 3aJIMBaJIca B apaduH OObIMHBIM cnoco6om. Cpe3bl o6pabaTbIBasIHCb Mo cnocoby 
Max-Mauyca, X9u1la W OKpalliMBaUCb TOJYHIMHOBbIM CHHHM C OOS3aTeJIbHBIM. 
KOHTPOJIeM THaypoHHya3s0H. Oror (epMeHTaTHBHEI KOHTPOb MbI CUNTAaJIH 
HeOOXOJMMBIM, TaK Kak TMaJlypOHOBaA KUMCIOTa ABJIACTCA PaBHbIM KOMMOHeH- 
TOM OCHOBHOrO BelllecTBa; Jpyrve MyKONOMMCaxXapuAbl BXOAAT B eFO COCTAaB B. 
ropa3O MeHbIUMX KomHuecTBax. IlepBblt u3 yNOMAHYTHIX cnoco6oB NO3sBOAeT 
BbIABHTb JeMOJIMMepH30BaHHble KHCJIblce MYKOMOMMCaxapubl, a [Ba MocweqHUX 
IPHFOAHbI WWIA BbIABJICHHA HX B BbICOKOMOJMMepHOM cocTosHuN (4, 8). 

Hamm uccieqopanua MoKa3saiM, YO B COeLHHUTeEMbHOTKaHHOM cTpome 
BOPCHH XOPHOHA OBIIbI Ha PaHHHX CTayMAX OepeMeHHOCTH, COOTBETCTBYIOULUX 
1,5 Mec., COMep2KHTCA OYEHb SOOJIbINIOe KOJMYCCTBO KHCJIbIX MYKOMOMMCAXapUJOB. 
B BbICOKONOJIMMepHOM COCTOAHHH, KOTOPbIe PaBHOMepHO pacmpeyeneHEt mo. 
BCeH CTpOMe BOpCHHbI. OHH MpeCTaBJeHb! 34eCb 3epHaMu, pacnomaralouluMucs 
WeNOuKOH HW OOpPasyIOUIMMH MHOFOUNCJIeHHbIe JOBOJIbHO rpyOble, BOJOKHOMOL06- 
Hble CTPyKTypbl. CeTb 9THX 3ePHHCTbIX BOMOKOH HaCTOMbKO Lycra, 4TO NpH. 
MpOCMOTpe IpelapaTOB CO CyIa6bIMH CHCTeMaMH Co3aeTCA BevaTMeHHe ToMo- 
reHHOrO NpokpaliuBaHuaA crpombr (pune. 1). B xopuwanbHow nmacrHuHKe TaKux 
MOMCaXapHOB MeHbIe, YeEM B BOPCHHAX; BOJIOKHa HX OOpa3yloT WMpoKoner- 
JucTy!o cetb. Kak B BOpCHHKax, TaK HM B XOpHabHOM nacTuHKe B NeTIAXx 
aTol CeTH mp O6paGorKe Mpenapatos no cnoco6y X9avma OOHapy2xKuBaeTca HexK- 
Had TOMOreHHaA CyOcTaHIlMA OeqHO-romyOoro uBeta. Conocrapnasn pesyvib- 
TaTbl STHX HaOMOMeHHK C TeM, 4YTO ObIO NOJYYeHO pH OKpacKe Tex xe mpena- 
PaTOB TOJYHAMHOBLIM CHHYM, MbI 3aKJIOUNIM, YTO BbICOKONOJIMMepHble KUCJIBIE 
MYKONOJMCaxXapubl HE TOJIbKO OOpasylOT BOJIOKHONOJOOHBIe CTPYKTYPbI, HO: 
M BXOAAT B CoCTaB CYOCTaHUMH, BbINOHAIOUeH MpocTpaHcTBa Mex]y HUMH- 
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Puc. 1. Bopcuwua xopHoHa optibl. Bepemenuoctb 1,5 mec. O6pa6orka 
mo Xaay + remaTokcumHH Matiepa. Muxpodoro. O6. 40 X, romanb 6 


Puc. 3. Bopcuubl xopvoHa oBlbl. Bepemennoctb 2 mec. O6pa6otka 
no Xaaay + rematokcumun Matiepa. Muxpotboto. 06. 40 X, romamb 6 


Puc. 4. Bopcnupl xopHona oBlibl. Bepemennoctb 3 mec. O6pa6orKa 
no Xaamy + rematoxcuaun Maiiepa. Muxpogoro. O06. 40 X, romanb 6 


LAH, tT. 116, Ne 2, Yepemupix 


IlonomkutenbHy!l0 peaKkUMIO Ha KUHCJIbICE MYKOMOMCaXapHAbl pH oKpacKe 
o XouWy W TOYMAMHOBLIM CHHMM JlaloT TaKxKe HEKOTOPbIe KJIETOUHbIC IJIEMeHTHI 
opvasbHOH nacruuku. Vespecruo (*), uro Ha ONHCbIBaeMOL CTaMH KeTOUHbIE 
JI€MeHTbI XOPHOHA MpeACTaBJeHbI MasouddepeHUNPpOBaHHbIMH CHHIMTHaJIbHO: 
BASAHHBIMA KJI€CTKAMH. HM KPYNHbIMH OKPYIVIbIMH KJIeTKAaMH, HaMOMMHaloluMu 
ocelible Makpodbarn. Cy6cTaHUHa, BbIABJIA€Mas C MOMOLLbIO YNOMAHYTHIX CIO- 
coOoB, OOHapyxXuBaeTcA B OOCHX KJIETOUHBIX (bopmax. B uacru OKpyrvIbIXx. 
KJI€CTOK IblIeBHHbIe 3epHa KHCJIbIX 
MYKONOIMCaXapHOB pacnoularalorcs 
mo rpaHullaM MeJIKHX BakyouleH, KO- 
JIM4eCTBO KOTOPbIX B IUMTOMMMIasMe 
KJIeTOK UIMpoKO Bapbupyer (puc. 2, 
a). B AWpyrux caryuaax 3TH 3epHa 06- 
Hapy2XKMBaloTCA TOJIbKO B nepudepu- 
yeCKOH 30He IHMTOMIAa3MBI (prc. 2, 0). 
Bmecte Cc TeM B HeKOTOpOH UacTH 
OKPYIvIbIX KJIETOK KUHCJIbIX MYKO- 
MOMHCaxXapHyOB OOHApyKUTb He 
ygaetca. Mbt He Moran mpocnequTb 
‘Tpollecc BbIesIeHH OMMCaHHbIX 3e- 
‘peH B OCHOBHOEe BellecTBO. I lostomy 


HeT MOCTATOUHBIX OCHOBaHHH CBA- 
3bIBaTh = C OKPYIJIbIMH kJeTKaMu 
oOOpa30BaHHe KUHCJIbIX MYKONOWH- 
CaXapHJOB OCHOBHOTO  BelllecTBa 
XOpHaJIbHOH msiacTHHKu. Bowee 
ONpeesIeHHbIe BbIBOXbI OO yuacTuH 
B 93TOM IIpollecce MOXKHO ClelaTb 
B OTHOWeHHH JpyruxX KJIeTOUHDIX 


Puc. 2. Kaerxu, coxepxallive MesIKosep HuC- 
TbI€ H BOJOKHONOLOOHbIC BKJMIOUCHHA KHCJIBIX 
MyKonouIHcaxapHyoB. a, 6 — KMeTKM TUMA 
oceWIbIX MakpodaroB B XOpPHaJIbHOH vac- 
THHKE OBIbI; GepemeHHocTb 1,5 mec.; oOpa- 
6oTKa mo Xamy -+ remaTokcuiun Matiepa; 
6 — (pu6pobsacr COCTHHUTeJIbHOTKAHHO!i 
CTPOMbI BOPCHHbI XOPHOHA OBLIbI; OepemMeH- 
HOCTb 3 MeC.; OKPacka TOJYHJHHOBbIM CH- 
HuM. O6. umm. 90 X, ox. 10 


@opM — CHHIWTHaIbHO CBA3aH- 

HbIX [pyr c ApyromM MasoyuddepenuupoBaHHEIx dudpo6macros. B  wutTo- 
Mla3Me 3THX KJICTOK, PlaBHbIM OOpa30M B MX JIKTOMMA3Me, B pxAe cyyaes 
OTYeTJIMBO BbIABIACTCA B BH€ BOsJOKHOMOLOOHBIX CTpykKTyp cyOcraHilus, 
NMOJO*KUTeIbHO OKpalluBaloulaica mo cnocoby Xaa MU aloulad OTYeTIUBY!O: 
MeTaXPOMa3HIO C TOJIYHJMHOBBIM CHHuM (cM. puc. 2, e). Mb npocekuBau He- 
MOCpeACTBeEHHbIN MepexO STUX BOJIOKHONOAOOHEIX CTPYKTYP B aHaJIOrMUHbIe 
CTPyYKTYPbI OCHOBHOFO BelllecTBa, OOpa3s0BaHHble, Kak OblJIO MOKa3aHO BBllle, 
BbICOKONOJIMMepHbIMH KUCJIbIMM MYKOMONHCaXapHaMH. 

K 2 mec. 6epeMeHHOCTH KOJIMYECTBO BbICOKOMOIMMePHbIX KHCJIbIX MYKONIO- 
JiMCaxXapHOB B BOPpCHHaX XOpHOHAa MO CpaBHeHUIO C TpesbiAylleH crayuer 3a- 
MeTHO YMeHbllaeTCAH, HO XapakTep pacmpeeseHHuA UX 0 CyllecTBy ocTaeTcA 
IpexKHMM (puc. 3). Crelyer TOMBKO OTMETHTb, YTO B OCHOBHBIX BOPCHHAaX, HMEIO- 
MlMX KPYMHbIe KPOBCHOCHEIe COCYIbI, CeTh KMCJIbIX MYKONOJMCaXapuOB HexkKHee, 
YeM B KOHeYHbIX BOPCHHAaX, — OHA CXOJHa C CeTbIO XOPHAaJIbHOH MaCTHHKH. 
Kaptuua pacnpeyeseHuaA BbICOKOMOJMMepHBIX MYKOMOMIMCAXapHJOB B KJI€TOUHbIX 
9JIEMEHTAaX He OTJIMYAeTCA CKOJIbKO-HHOYAb OT TOTO. YTO ODIO OTMEYEHO BBIlle, 
ia xopuona 1,5-mecauHoH OepeMeHHOCTH. 

Ilo Mepe yBemueHusa cpoKa GepemenHoctu (3—3,5, 5—4,5 mec.) BOJOKHH- 
CTbIC CTPYKTYPbI, OOPa30BaHHble KUCJIbIMA MYKOMOIMCaXapHaMu, CTaHOBATCA 
pce TOHbIUe H HexKHee, a CeTh UX BCe Gomee KpynHOMersmucToN (puc. 4). Ana- 
JOTHYHO TOMY, YTO HMeeT MeCTO B XOPHOHE YesOBeKa, B OCHOBHbIX BOPCHHaXx 
KOTOpOroO BOKPYyF KPYMHBIX KPOBeHOCHBIX COCYAOB Ha CTa{Hu, COOTBETCTBYIOULeH 
20—24 nelenim OepemMenHocTuH, PopMupyloTca MyQTbI 43 BbICOKONOIMMepHbIXx 
KUMCJIBIX MYKONOmMCaxapufos (°), B XOpHambHOM MacTHHKe OBI K 3—3,5: 
Mec. OepeMeHHOCTH BOKpyr CocyJoB KpynmHoro M CpefHero KaJIMOpoB Takxe 
o6pasylorcA mogobupie mydrb. B  KoHeuHbIXx BOPCHHaX BOKPYr MeaKUXx 
cocyOB HM KanuIApoB Takux MydTHet. B xopwabHOH IMJaCTHHKe BOKpyr 
CocyqucTbIX MyT B OOJIbIIOM KOJIMYeCTBeE BCTPeYalOTCA OMMCAHHBIC BbIIIe 
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OKPYIvIble KI€TKM THIla OCeMIbIX MakpOaroB, B MPOTOMMAa3Me KOTOPBIX COMep 
*KaTCA CYOCTAHILHH, MalollNe NOMOKUTebHbIe PeakKUMU Ha KUCJIbIe MYKONOMNCA 
XapHbl C peakTHBOM X9la H MeTaXpOMa3HiO IpH OKPaCKe TOJIYHMHOBDIN 
CHHUM. OHH BBIABJIAIOTCA Yallle BCero B BHC MeJIKHX 3epeH, PaCIlOJOKCHHBL 
no nepudepuu KseTKH. B BopcHHaxX XOpPHOHA, HaMpOTHB, Yallle BCTpedalorcs 
31eMeHTHI (UOpOGmacTUYeCKOrO psa, B IKTOMMAIMe KOTOPbIX BUAHI BOMOKHE 
Takoli cyOCTaHILHH, BCTYNalolMe B CBASH C CeTbIO BOMOKHONOZOOHbIX CTpyYKTY] 
OCHOBHOFO BellleCTBa CTPOMbI BOPCHH. 

Jleno.1uMepu30BaHHble KUCJIbIe MYKONOJIMCaXapHAbI MbI BbIABJIAJIM C MOMOULbK 
PAS-peaxuun mo Max-Manycy. B crpome BopcuH xopHoHa OBIIbI Ip OepemMeH: 
HOCTH CpokoM B 1,5—2 Mec. OHM COJep2KaTCA B 3HAYHTebHO MeHbINeM KOH 
yecTBe, UeM BbICOKOMOMMMepHblIe MYKOMOMHCaXapHybl, H BbIABJIAIOTCA B BHI 
PpaBHOMepHOH TYCTONeTIMCTOH CeTH He?KHbIX BOJIOKOH. Ilo, xopvasIbHbIM 3MHTe 
JIMeM MM BOKPYT BCeX KallHJApOB 9Ta CyYOCTaHWHA OOpasyer XOPOLMO BbIParKeHHbIlé 
MeMOpaHbl, a BOKpyr Oovlee KPYMHbIX KPOBEHOCHEIX COCYOB — WIMpOKHe My@TEI. 
TakuM 06pa30M, JlerouIMMepH30BaHHble KUCJIbIe MYKONOIMCaxapHfpl (THaypo- 
HOBaA KHCOTa B YaCTHOCTH) CKOHICHTPHpOBaHbl B TeX MeCTaX, Fe MpoOleccsi 
oOMeHa HAyT HauOoulee unTencuBHO. IIpu cpaBHeHHu xOpHoHa paHHUX cTaquy 
OepeMeHHOCTH H Oouee M03 qHUX CTaqnii (4,5 mec.) mpu oKpacKke mo Max-Manycy 
OpocaetcaA B Tyia3a YTOJILeHHe BOJIOKOH CyOcTaHUMH, WalolleH MOMOKUTeMbHYIO 
PAS-peakumio, 4 OOlllee yBeM4eHHe ee KOIMYeCTBa C HapacTaHHeM cpoKa Oepe- 
MeHHocTH. Mydprbi 43 JenouMMepH30BaHHbIX KHCJIbIX MYKOMOJIHCaX apHOB BOKpy! 
BCeX COCYJOB MH KallWJIIApOB, a TaK»xKe MpocouKa HX NOM XOPHaJIbHbIM IMUTe- 
JIM€M CTAHOBATCA Topa3fo Wipe H MHTeHCHBHEE NO OKpacKe Ha MO3AHUX CTAaNMAX 
OepemeHHocTu. MutepecHo oTMeTHTb, YTO B WMTOMNMA3Me KIeTOK HaM He ylaBa- 
JIOCb BLIABUTb CyOcTaHIUMH, Warolllel MOJOXKUTEIbHYIO OKPaCKy Ha KHCJIbIe MYKO~ 
nomwcaxapuybl mpH oKkpacke no Max-Manycy. MoxHo npelnonoxuTb, 4TO 
Mpouecchl JenouMMepv3alHH KUCJIbIX MYKONOMMCaxXapHAOB COBeplwaloTcA B OC~ 
HOBHOM BeliecTBe, a He B WHTOMIa3Me KJIeETOK. 

B cOeHHHTebHOTKaHHOM CTpoMe XOpHOHa CBHHbH Mb OOHapy2KHBaJy) 
C MOMOUbIO MeToZa X9VIMa H TOJYHAMHOBbIM CHHUM OOJIbUIOe KOJIMYECTBO BbICO-; 
KOMOJIMMePHbIX KHCJIbIX MYKONOMMCaxapHoB. OHH MpelcTaBseHb! 3ecb rycTou 
CeTbIO TOJICTbIX BOJIOKOH. C yBeH¥eHHeM cpoKa OepeMeHHOCTH BOJIOKHAa CTa- 
HOBATCA TOHbIUe, a CeTh HX Oosee peKOH; CeMOBATeMbHO, OOIlee KOMMUECTBO! 
BbICOKONOJIMMEPHBIX KHCJIBIX MYKONOJMCaXapHOB yMeHblilaerca. OgHako cuie- 
WyeT 3aMeTHTb, YTO STO YMeHbUJeHHe HX KOJIMYECTBA BbIPaXKeHO 3/\eCb HE CTOJIb 
pesKO, KaK B XOpHOHE OBIIbI. 

CpaBHHBad pe3YubTaTbl HACTOALeH paOoTbl C JaHHbIMH HalMX MpexkHUX 
uccleqoBaHuli (°), MbI MoxKeM CJlelaTb BbIBOX, YTO B COeMHMTeNbHOM TKAaHM 
XOPHOHA 2KMBOTHBIX C IPHMUTHBHOH MlalleHTalMel ColepxKuTCA ropasio Sombie 
BbICOKOMOJIMMePHbIX MYKONOMMCaXapHOB, YeM B XOPHOHE YeOBeKa, Te OHH 
OOpasyloT 3HauHTeIbHO Oomee HEXKHbIC CTPYKTYpbI. OMHaKO, KaK HM Y YeNOBeKa, 
B XOPHOHE XKHBOTHBIX C NPHMHMTHBHOHM MialleHTalMel KOMM4eCTBO BbICOKONOMH- 
MePHBIX KHCJIBIX MYKONOJIMCaXapuOB YMeHbIUAaeTCA, a KOHUECTBO JenouuMepH30o- 
BaHHbIX MYKOMOIMCaXapHAOB HapacraeT C yBeJIHYeHHeM CpoKa OepeMeHHOCTH. 
STO YMeHbIeHHe MOMMMepHOCTH BelllecTB, BXOAANLUX B COCTAB OCHOBHOLO Belllect- 
Ba COCJMHUTeIbHOM TKaHH, OUeBHJHO, BeeT K MOBbILWeHMIO EO MpOHHIaeMocTH. 

HosocuOupekuli + MequUMHCKHIi Tloctynuao 
MHCTHTYT 22 III 1957 
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Hoxaagnn Akagqemun mwayxk CCCP 
1957. Tom 116, Ne 2 


BOTAHHKA 


H. H. MOJIYHHHA 


K BHOJIOTHH WBETEHHS WH IMBPHOJIO“MK 
CALLISTEMON LANCEOLATUS D. C. 


(ITpedemaeaeno axademuxom H. B. LIuyuxneim 15 VI 1957) 


K pony Callistemon R. Br. (cem. Myrtaceae) ornocutcs 6onee 20 Buzos, 
poquHOH KoTOpbIX aBaseTca ABcrpanua u Hopan Senangua. 

OmMOpnosoruyeckue JaHHble MO 3TOMY poxy MouTH oTcyTcTByIoT. M3Bectuo 
cTpoeHve cemanouku (7) HM HeKOTOpbIe STANbI pasBHTHA WBetka (°). 

JlaHHaa pa6ota mpopefgena B 1954—1956 rr.c YembiIo u3y4eHHaA SMOpHOsOrUNn 
“ OvosorMu uBeteHua Callistemon lanceolatus B opan»xKepelinbix ycnoBHax. 

Pa3BuTHe CeMANMOUKH MW 3apOfbIllIeBOro MelliKa OblvIO H3yYYeHO YaCTHYHO Ha 
MHKPOTOMHBIX MpenapaTaxX, HO B OCHOBHOM Obljia MCMOIb30BaHa yCKOpeHHas 
MeTOJHKa HCCIeAOBaHHA Ha TOTAJIbHbIX Mpenapatax. 

Uactru uperka Callistemon lanceolatus 3aKuaybipatlorca Ha Uperouoxe, 
MpHHUMalolleM BH BOrHYTOH Yalu. CHadasla NOABJAIOTCA UallleMCTHKU, 3aTeM 
WeNecTKH, MJIOQOIMCTHKH HU, HaKOHell, THIYHHKH. Taka MocmeqoBaTebHOCTh 
PpasBuTHA UBeTKa XapakTepHa HM JIA MpescraBuTenel pogza Eucalyptus, 
Take OTHOCHIeroca K cemM. Myrtaceae (°). 

Meskve CeMANOUKH, 3aKaUbIBalOlHecA B OOJIbUIOM KOJIMYeCTBE, AHATPONHBIe, 
Cc JBYMA HHTeryMeHTaMH, KaxKJbIH U3 KOTOPbIX COCTOHT M3 ABYX PAOB KJeTOK, 
Kak y OO/bUIMHCTBa HCCIeAOBaHHbIX MpescTaBuTeseH MupToBbIXx (*, *). Hyuen- 
Wyc, MO CpaBHeHHto C ApyruMu BuaMH STOFO CeMeHCTBA, Pa3BUT 3HAYHTEIbHO 
cna6ee. 

ApxecnopHasbuan KleTKa OTJeMAeT KPOILLyIO KIeTKY, KOTOPad HECKOJIbKO 
pa3 Jenutca. BepxuHaa KeTKa [ual OObIMHO He JeHTCA, H NOsTOMy OOpasyerca 
TOJIbKO TPH MaKpocnopbl, KoTopble pacnoularatoTca sMHeltHO. Huxkuan Makpo- 
copa laeT HadalO pa3sBHTHA 3apObILWeBOMY MeLIKY, OOpa3ylOlleMycA MO HOp- 
MaJIbHOMy Tumy. AHTHMOsbI Opicrpo ormupawr. IlonapHble apa Wouro He CuH- 
BaloTca. 

Auepol ammapaT cocrouT W3 CerKa BbITAHYTOM AlMeKMeTKU, HECKOJIbKO 
paciliMpeHHol B cBOeli HMKHel UacTH. CuHeprusbt OOe OMMHAKOBbIe, OBAbHON 
opMbl, Apa ux oOOpallleHbI K MHKPONMJAPHOM YaCTH 3apoOfplllleBoro Melllka 
(puc. 1). 

MeHosOrvA pa3sBHTHA CeMANOYKH M 3aposbeBoro Mewika Callistemon 
lanceolatus Bp 1955 r. moKka3aHa B Ta6n. 1. 

[lperenue B OpaHKepelHbIxX yCIOBHAX HaCTyNaeT Yepes 2 Mec. Moce MOABWIe- 
HHA OYTOHOB. 

B rol xe Ta6mume noKasaHbl cbeHodasbl UBerenusn Callistemon lanceo- 
latus B opanKepetupix ycnoBuax B 1955 r. 

B 1955 r. upereHue ofHoro uw TOrO %e KYCTa B OPaHKepeHHbIX YCMOBUAX 
Mpoucxosu0 TPH pasa — B Mae, CeHTHAOpe u eKaOpe. 

UckyccrBeHoe onbluieHve Obilo0 MpoBeeHO B NepvO NepBoro u Broporo LBe- 
Teuusa. IIpu cextaOpbcKoM OMbIeHHH HaOsOJalOCcb OTCTaBaHve B pasBUTHH Ha 
3—4 JHA No cpaBHeHHio C MalCKMM. 

IIpu usyuenun mpollecca onsOAOTBOpeHUA, PaSBUTHA 3apoOspIIla H SHocMepmMa 
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Callistemon lanceolatus Hamm Oblvia IIpHMeHeHa MeTOAMKa YCKOPeHHOTO UCCIEAO~ 
OTaJIbHBIX MpelapaTax Oe3 MpHMeHeHuA MUKPOTOMA. 

OOLIUHO HCHOMb30BaIHCb WIA WSYYeHHA MMbIVIbILbI,. 
HUX CTaquit pasBuTud sapogpiia (°,"1). Uayyennue: 


BaHuA Ha T 
YeckopeHuble MpHeMbl 
HbIIbIeBLIX TpyOOK M M03q 


Pune. 1. MukponumapHad uacTb 3aposbl- 
mesoro Mewka Callistemon lanceolatus 


Cc AHUeBbIM allmapaToM H TOJAPHbIMH 
apaMu nepeyx onmoxoTBopenuem. 820 X 


pasBHTUA 3apOfbIllleBoro MellIKa, OM10~ 
JOTBOPeHHA HM PaHHUX STAaIOB PasBUTHA | 
3apOfblllla OCOKUAeTCA OOMbIIMMH pas- 
MepaMM CeMAMOUeK, TOJIMIMHOH HylleJi~ 
jtyca WM MOKPOBOB, a TaK%Ke PasJIMUHbIMA 
BKJNOUCHHAMM, MPHCYTCTBYIOULMMH BO: 
pcex kKuerKax. Oguaxo B. A. Ilonay6- 
Holi-ApHomban (7%, **) | mp wsyyeHun 
SMOpHoOMOrHH pa OpXHfeH Ha TOTAJIb- 
HBIX lpemapatTax OblIM MomyueHb! Wpe- 
KpacHble pe3yJIbTaTbl He TOJIbKO IpH 
oKpacke reMaTOKCHAHHOM Opsuxa HW pe 
akuuu DenbreHa, HO WH MpH UCCceLO- 
BaHUM WX B XKHBOM COCTOAHHH. 
Cemsanouxu Callistemon lanceolatus: 
HMeIoT HeOOIbIIOM pa3sMep, TOHKHe 
MOKPOBBI, a HYWeJIyC K MOMeHTY ON0— 
NOTBOPeHHA MOUTH NOHOCTbIO paspy- 
maerca B MHKpomNsApHOH uactu. Baa-. 


roflapa HasMuMIo JYOMJIbHbIX BelLeCTB: 

B KJIeTKaX CeMAMOUeK MaTepHall oKpalimpBaetca mmoxo. Han6onee uerKne 

HM SACHbI€E MWpenapaTsl ObliM MOyYeHI TOIbKO C YKCYCHbIM KapMHMHOM TIO: 
IWHetpepy (74). 

epe ONJIOAOTBOPeHHeM B MMKPOMMMAPHOM YaCTH 3apOfbIWeBOTO MellIKa: 

HaxXOMATCA AMWeBOK alllapaT U BOWH3M Hero Ba NOMAPHBIX Apa, OKPyxXeHHble | 


Ta6muuua if 


ee 
lata Res oF 
Zee =s 
HES HS 
[losBnenue HyWemNyca 21 Ill 24 PactpeckuBaHve 6yToHa 1 
Hauasio o6pa30BaHHA HH- PacTpeckHBaHve MbIJIbHHKOB H BLIXO, 
TePyYMCHTOB 29 Il 32 TIbIJIbILbI 2—4 
3amoxKenve apxecnopuasb- Ppliblie CTAHOBHTCH KeHKUM 1—6 
HOH KJIeTKH : 7 1V 4A Onajlenve slenecTKoB Mas 
IlonrotoBka K peyKuu- ThIUHHKH OnayqaiorT {2—14 
OHHOMY jleJIeHHIO 12--12 IV} 46—56| Poinbue tTemneer, BepxHaa TpeTb 
O6pasoBpaHve [ual 22 IV 06 CTOMOHKA MOAChHIxXaeT 16 —20: 
OOpasoBaHne TeTpagbl 22 IV 06 Crom6uk omapyaer 21—24 
{-, 2-,4-ayepHbiit s3apo- SamMeTHOe yBemNUeHHe 3aBA3H 40—50 
JIbILIEBLIH ~MeLUOK 26 IV 60 
3 pevblit 3apO [bIMNeBbIN 
MellOK a Ww 65 


ryCToH Mwla3MOl C KarliamMu 2#upa (cm. puc. 1). Uepes mukponuse mbiIbleBbIe 
TPyYOKH BXOAAT B MOMOCTh 3apOfbIleBoro MelliKa, IpH4eM CHHeprufEl MOryT 
paspyllaTbCA WIM OCTaBaTbCA IevIbIMH. 

Bnecte C colepxKHMBIM MIbIlIbleBoll TpyOKH B 3apOfbIWeBbIli MeLIOK BHOCHT- 
CA OobINOe KOMUeCTBO 2KHpoB. OueBH HO, X*KUPbI ABMAIOTCA pacTBOpuTemAMU 
KaPOTHHOUAOB, KOTOPble HMeIOT HeMOCpeCTBEHHOe OTHOMeHHE K ONNOAOTBOpe- 
Huto (15-38), 

B MOMeHT H3/IMAHMA COJep2%KuMOrO MbIMbUeBO TPYOKU B 3apOJbIILeBbI Me- 
16 


3 


WOK CNePMHH MpecraBAatoT COOOM HESOMbUIMe KOMMAKTHbIe TeEMHOOKPallleHHbie 
o0pa3s0BaHuA, Clerka BbITAHYTOM CbopMir. Onun us CNepMueB HalpaBAeTCA KO 
BTOPHYHOMY AAPy 3apospllleBoro MellIKa, KoTOpoe BMeCTe CO CHepMHeM HauMHaeT 
}OTXOJMTb OT AHMWEBOTO alllapaTa B CpeMHIOIO YaCTb 3apObIllIeBoro MellIKa 
{puc. 2), re clepMui HECKONbKO YBeMMUMBaeTCH MW CTAHOBHTCA Ooee PbIXJbIM. 


Puce. 3. 


Puce. 2. 


Puc. 2. MukponuaaApHad uacTb 3apogpiwesoro MeuiKa Callistemon lanceolatus B mepHog onuo- 
JoTtsopenua. Bugubl Kalli %KMpa BOKPyYr CiepMueR, AMMCKCTKH HM BTOPHYHOTO Apa s3apospllie- 
é Boro MeuKa. 820 “< 
Puc. 3. MukponusapuHasd uvacTb 3aposbiuesoro Meuika Callistemon lanceolatus Ha 19—20 yeHb 
MOCIe OMbIMeCHHA C AApaMM SHTOCMepMa UH AHWEKIETKOH, Apo KOTOPOH uMeeT OobUIOH pasmep 
lO CpaBHeHHIO co cmepmuem. 820 


Tlocne cauaAHHA CHepMUA CO BTOPHYHBIM ALPOM 3aPpOfbIlleBOro MellIKa OUeHb 
ObICTpO IIPOHCXOMUT MeneHHe Mu OOpas0BaHHe sAflep SHOCTepMa. ) 
Bropot cnepMult Hampas- 
WAeTCA K AWMeKNeTKe (puc. 
2), mo_xoquT pce OmuxKe K 


Ta6muna 2 


ca 
APY AWWeKIeETKH JO MOHO- Be 
TO COMNPHKOCHOBeHHA C HUM. Hae 
Eaves pst 
K 3TOMy BpeMeHH y clepMua Boe 
BCe elle He OOHapyKuBaeTCH = __— Su 
AMPbIlIKa, WH OH COXpdaHAerT 
CBOe KOMIMaKTHOe CTpoeHne, Bxoxk Jenne IIblJIbUeBOH TpyOKH B 3apo/plue- heen 
BbIM MeIIOK —17 
Re OS ON ONE, © Crusane CNepMHAA CO BTOPHYHBIM AApOM 3a- 
Ko Kpymuee. Ha 18—19 jen pombliueBoro MeUIKa 18—19 
MOCJI€ ONbIICEHHA B CIepMUu OdpasoBanue MepBbIX ABYX Aep 9Hocmepma 48—19 
CTAHOBHTCA BHJHbIM SLPbILLI- eee a ae LAG aoe ae 
JMAHMe JeTKOL 2—35 
KO, OH JeaeTCA CBeTUICe, Ileppoe femenve 3HroTbi 290320) 
W ero Apo Telepb OTIMGaeT- = []lapoobpasublit 3apo AbILI 298—337 
CA OT Apa AMMeKMeCTKH TOJIb- Hayano Aubbepenunannu cema joer 305—341 
KO MeHbIIHMH pa3Mepamu 3apo Abi 3aHHMaeT MOJOBMHY NOOCTH MemKa | 303-362 
3apofblll 3aHHMaeT BCIO MOJIOCTh Melka 380—396 


(puc: 3). 


CiuaHne Aep B 3uroTe ObluO BrlepBble 3aMeveHO Ha 32 JeHb Nocwe ONbIVIeHHS. 
Takum o6pa30M, OmmooTBopenne AlilekseTKH COBepllaeTcaA Ha 2 Heel MO3xKe, 


4eM TPOHHOe CIMAHNe. 


B Ta6a. 2 nMoka3aHO BpeMA BXOMKCHHA MbLIbIeBOK TPyOKU, OMOZOTBOpe- 
HUA, PasBUTHA 3apoOsbIla u 9HfocnepMa Callistemon lanceolatus B opanxepeii- 


HBIX ycloBHAxX B 1955—1956 rr. 


(B JHAX NMocwte OMbWweHHA). 
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Tleppoe femenue 3urotsl Opiio 3ameyeHo 20 II 1956 r., T. e. uepes 290 qHeK 
noce ONblmeHuA, CelanHoro 6 V 1955 r. PasBurve 3apofplilia MpoHucxoAUT MO 
Solanaceae-Tuny. | 

Spenbii 3aposbIl MpAMoH, Genoro UBeTa, C NJIOCKHMH MSICHCTbIMH CeMATONA- 
MU, JJIMHHbIM KOPHeM, FHMOKOTH/IeM H MaJIeHbKOM Mo“eUKOH. Samacuble BeuleCTBa 
CeMeHH HaXOJATCA B Tele CaMOro 3apObIlla B BHe OeKOB, AMMHOKHCJIOT WH 2KH- 
poB. QuocnepM noua MowHOCTbIO NoTpeOuseTca. Hyueyc Tak2xKe MOUTH BECb 
paspyluaerca. | 

PacrpecKuBaHHe Mi0J0B M BbICbINaHHe CeMAH NMpoucxosuT Yepes 2—3 rosa 
nocwe OMbivIeHHsA. 

Y Callistemon lanceolatus JoBombHO Yacro HaGIOMaloTCA CyyYaH OOpasoBa- 
HUA HYLeWIAPHbIX 3apOAblllleH, KOTOPble pasBHBalOTCA BMeCTO 3HTOTHOFO 3a- 
pofplina. Ecv HYWesApHble 3apOAbILH BOSHHKAaIOT HapsAL C 3HPOTHBIM 3apo/Bl- 
WeM, TO OOpa3yeTcA NO MeHblleH Mepe Ba 3apo/plllla. : 

[lonu2MOpHOHNA BCeM. MHpPTOBBIX H3BECTHA TO/IbKO B pose Eugenia (?, 7°, 74). 
Bo3sMOxXHO, 4TO ambHelilliee H3y4eHHe IMOPHOMOrHH MpedcTaBuTeseH Cem. 
MMPTOBbIX PaCLUMPUT YHCO BHAOB, Y KOTOPHIX OyJeT HalieHa NOM2MOpHoHnHA, 
TaK Kak B 9TOM CeMeliCTBe, I10-BAHMOMY, HMeeTCA HaCJleACTBEHHO OOYCJIOBUIEH- 
Had CKJIOHHOCTb K OOpa30BaHHIO HYMEMIAPHbIX 3apOfblluel HM K NOJMIMOPHOHHH. 


['napubii OoraHwueckHi cay Nocrynua10 
Akayemuu Hayk CCCP 4 VI 19575 
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Aorsago Akayemun nayr CCCP 
1957. Tom 116, Ne 2 


PHSHOJIOlTHA PACTEHHH 


M. KJIKFOUAPEBA 


POJIb JLONOJIHATEJIBHbIX NbIJibLEBbIX TPYBOK 
B ONJIOMOTBOPEHMN NLEHUMILbI 
(ITpedcmaeaeno axademuxom T. JI. Jloicenxo 26 IV 1957) 


B HacTosieH CTaTbe NpHBOAATCA JaHHble MO OMMOLOTBOpeHUIO Y MIMeHHUE. 
MbI OCTaHABJIMBaeMCA 3/,eCb, B OCHOBHOM, Ha BOMpoce 0 MOCTYMJIeHHH COep2KMO- 
0 MIbIJIbILEBLIX TPYOOK BMOJIOCTh 3apOAbIWeBOrO MellKa H HYLWeMIAPHYIO TKaHb 
1OCI€ CJIMAHHA AHWeKJIeETKH CO ClepMHeM, T. €. BO BP€MA Pa3BUTHA 3HIOTHI B 
sapompiu. B kayecTBe MaTepHaua Obla B3ATa O3HMad MlWeHulla copra YkKpauuka. 
[perkKH @HKCHpoBalH Kaxypie 2 uaca fo 48 yacoB moce CcaMoorbieHHa 
(puxcatop Hasaumua). Ipenapatb! okpamusBanu no Mogzusesckomy (ocHoBHow 
DYKCHH C MOAKPaCKOl CBeTJIO-3e/IeHbIM), TeHUMaHO C OpaH2Kem, mo HptoTouy, 
10 MenbreHy H MeTHJeHOBOH CHHeli c KuCIBIM cbyKCHHOM B Oydepax. 

Yepes 4—8 uac. nocme caMOonbIJIeHHA B CTOMOMKe HaOmlOJaeTcA Oosmbloe 
KOUIMYCCTBO PacTYWIMX MblIbUeBblxX TpyOok. B 3aBA3H B 9TOT MpOMeXKYTOK Bpe- 
M€HH HX MeHbIle, HU B 3apObileBbIH MeWIOK K MOMeHTY JABOHMHOFO ONJOOTBO- 
DeCHHA H3NMBaeTCA OObIdHO 2—3 MbilbleBLie TpyOKH. BombuiMHCTBO aBTOpOB 
SHMTAaeT, YTO NOCMe CHAHHA AMWEKJETKH CO CMePMHeM POCT MbIJIbieBbIX TPyOOK 
K 3apOJbILUeBOMYy MelIKY Mpekpalllaetca. B JelicTBUTeIbHOCTH 2%Ke MpOHCXOLUT 
KaK pa3 HaoOopot. MmenHo nocse CAMAHHA TaMeT HM MpONCXOANT HanOosee ycu- 
M€HHOE MOCTYMEHHE MbIJIbIeBbIX TPYOOK B CeEMANOUKY K 3apOfbILeBOMY MeLIKy 
(puc. 1,a). Oro aBmeHue OblO 3aMeyeHO HaMH ellie B 1952 r. Ha Nepcuke, y KO- 
TOPOro MbIIbWeBble TPYOKH ObINH OOHAPYKeHb! BNOJIOCTH 3apObIWIeBOrO MeLUIKa 
Ha 2, 7 u ake wa 9 feHb Moce onbimeHua (7). B aTux caryyaax TpyOKH HH 
U3JIMBalOT CBOe COep2KHMOe B 3apOJbILWeBbIH MeWIOK, B KOTOPOM y2Ke HMeeTCA 
2-, 4- Ke€TOUHbI MpelsapOsbII M XOPOWIO pasBUTbIi 9HAOcCMepM, HJM BpacTaioT 
NpAMO B TKaHb 9HAOCHepMa MH TaM H3JIHBaIOT CBOe COsepxuMOe. Ham yaBaslocb 
BU€Tb CMepMHH, JlexKalllMe HeMOCpeACTBeHHO Bose SHAOCNepMaJIbHbIX sep. 
Takue Ke KapTHHb! OblIM OOHapy2KeHbl y pu. 

Usyy4aa mpoliecc omIokoTBOpeHHA y MWeHHUbI vepes 30—48 yac. nocse onbie- 
HMA, MbI CHOBA CTOJIKHYJIMCb C ABJICHHEM BXOXK CHUA MbIIbUCBLIX TP YOOK B MOJIOCTb 
3apOJbILeBOrO MellIKa Mocwe cauaHuaA ramet. Kpome Toro OblvI0 OOHapy2KeHO 
U3JIMAHHe COJep2XKUMOPO MbIIbUeBbIX TPYOOK B OKPy2KalOllylo ero TKaHb HYLeJI- 
nyca. ITM Ha6sOeHuA 3aCJy2KUBAaIOT BHUMAHHA NOTOMY, YTO Cpe SMOpHOUIO- 
rOB B HaCTOALlee BpeMA BefeTCH CMOp O TOM, MOFyT JIM MPpOHHKaTb CiepMHv 
B HYUeWIApPHY!0 TKaHb MM HeT. Ogun aproppl (', 7, ) orcrauBaloT He TOJbKO 
BO3MO2KHOCTb BXOMKCHHA CHepMHEB B ITY TKAHb, HO axe HM CIMAHHE UX C A paMn 
HyWenmyca. [pyrue (7°) orpullaioT 3TO M OPpaHHuABaIOT Mpolecc OMnOAOTBOpPe- 
HHA CuMaAHMeM ramet. IIpH 9TOM yTBepxaeTCH, UYTO AMA OMNJOMOTBOPeHHA - 
HeOOXOJHMa TOJIbKO OfHa Mblblepad TpyOKa W HUKaKHe OMOIHUTeIbHBIE 
TPyOKH HU B 3apOsbillleBbIli MelOK, HH B OKPy2Kaloully!o ero TKaHb He BXOMAT. 
Takoe yOexeHHe BOSHHKJIO, BO3MOXKHO, NOTOMY, YTO JONOHUTeJbHbIe TPyOKH 
OHH UCKaJIM B MOMeHT CJIMAHHA amet, T. €. BCera B OMMH HM TOT Ke MpOMexKYTOK 
BpeMeHH, Kak MpaBHsio, oT 30 MHH. JO 3—6—8 uac. nocae onbimeHua. Ho 
B STOT MepHOd JONOWHUTeIbHBIX TpYOOK elle He ObIBaeT, — OHM NOCTYMAaIOT M03%Ke 
MW He BCe cpa3y, a Nopluamu, HaunHaa oT 18—20 yacos u fo 48 yacoB Nocse onbi- 
JI@HHA. 
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[lyrb 9THX TpyOoK H3y4eH: CHadaJla OHM pacTyT Ha PbWIbIe, 3aTeM Bpacralo 
B MOJIOCTh MEXKLY 3aBASbIO HW CEMAMOYKON, MaJIbue ULYT HO NOBepXHOCTH Hapyx 
HOFO MHTeryMeHTa, AopactatwoT oO MHKpoMMJe. Uepes 3, 5, 10 uac. moce onbie 
Hud OHa HAM Be MbilmbleBple TpyOKH KpyTO NoBopayMBaloT K MMKPOMMdJI 
H H3JIMBalOT CBOe COep2KHMOe B MOJOCTh 3apOsplileBoro MeluKa WJM B OAHY H 
CHHepru, KoTopad mp 9TOM paspyiiaercs. 


> 


Puc. 1. a — [Ibimbyespie Tpy6ku, pacTylMe B TKaHM 3aBxA3H (XaagambHaA 
uaCTb); B HHX ClepMMH (B MOMeHT CJIMAHHA AHIeKIeTKH CO cmepMHeM), 
6 — lecTpyKTHBHble Apa HyWeNyca, OKpyKalollve 3apobIleBblit MewIOK 
B MOMEHT CJIMAHHA AHICKIeCTKH Co clepMueM 


Te Tpy6OKu, KOTOpble MOCTyNaloT MOCAe CAMAHHA TaMeT, H3JIMBaIOTCA BOSE 
3HOTHI, 2-,4-K€TOUHOFO Tpef3apOsplllia WIM B TKaHb 2HJocMepMa. Muoro tpy6or 
MpOMOKaloT pacTH B TOM Ke HallpaBJIeHHH, HO y2Ke He NMOBOPauMBalOT K 3apOMbI 
UIe€BOMY MeLIKY, a H3JIMBalOT CBOe COJepxKHMOe B MHKPOMMe WIM MexK]AYy MHTe 
ryMeHTaMu HM CemsamouKkon (puc. 2 a). Ilosxe colepxKuMOoe 9TUX TpyOOK CTeKaeT 
CH 110 M@XKKICTHHKaM K MECTY IIPHKPelJIeHHA CeMANOUKH K 3aBA3H. CoOupasxcl 
3feCb B OOJIbINMX KOMMUECTBAX, Ma38Ma IbIIbUeBbIX TPyOOK MpopHIBaeT Hyled 
JIAPHYIO TKaHb MH YCTPeMJIACTCA K 3apPOMbILIeEBOMY MeUIKY WIM BHH3 110 TKaHH 
paspyllait Mpu STOM KJIeETKH HM YBJeKad 3a COOOH apa Hyllenmyca. Ha cpoen 
MYTH OHA HACTOJIbKO CHJIbHO paspyllaeT HM pacTBOpAeT KeTKU HYllemyca, ur 
oOpasylorcaA Wenbie momocrH BemMunHoH B 300—400 ». B srux nonocrta? 
KPOME I11a3MbI TIbIJIbIeBLIX TPYOOK M CIePMHEB HAXOMATCA TakKe M1a3Ma UW Ap 
Pa3PYWIeHHbIX HYIMeJIAPHbIX KIeTOK (puc. 2, 6, 6, 2). 
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Apa Hyleyca, ocTaBliMecd BHe KseTOK, MpeTepmeBaioT cBoeod6pa3Hble 
peoOpasopanua. Cofepxkanuve spa M sfppllika CiMBaerca, U3 Apa yxo,uUT 
aCTb KapHOMNa3Mbl, OHO YMeHbIWaeTcH B&B pasmMepe. Mensetca u copma sijep, 
HH CTAHOBATCA BbITAHYTHIMH, YepBeoOpasubiMu MIM pacnajlaioTca Ha Maccy 
elKUX Kallelek. OveBu AHO, MbiWIbUeBble TPyOKu CopepxXKar BelllecrBa Tuna dep- 
€HTOB, KOTOPble CNOCOOHHI paCTBOPATbh KNeTOUHIe neperoposKH. Stor Bonpoc 
€CHO CBA3aH C BONPOCOM NHTAHHA 3HPOTbI BO BpeMA pasBUTHA ee B 3apO/pIlll. 
yleWIApHad TKaHb, 3 KOTOPOM, KaK H3BECTHO, CTpouT cBoe TeNO 3apOsbIL 
SHJlocnepM, Yepe3 HEKOTOPOe BPeMA NOCe OMVOAOTBOPenuA NoriollaercA MMH. 
Kak %e MpoucxoquT morsollesve STO TKaHH? 
Jlo onbiieHua HYLeMMAPHAA TKaHb COCTOUT M3 XOPOIIO BbINOAHeHHBIX 2%KU3HEC- 
€ATEJIBHBIX KJICETOK, C KPYNHbIMH sAfpamu. B HapyKHbIX CwIOAX STO TKAaHU 
WMeT NeCHHE KETOK, B COAX Ke, HEMOCpeCTBEHHO MpHeralollMX K 3aposbile- 
BOMY MelIKY, OOONOUKH KJICTOK HauHHalOT paCTBOPATbCA elle JO onuinenua. 
PacTBopeHuio WH MpecOpa30BaHHio KsIeTOK HYLewyca B 3THX CMYYaAX cnocob- 
CTBYIOT aHTHMOZbl — Bose HUX HM NOM HUMM Bcerfa BO3HHKaeT HavOoubiee 
KOJIMNeCTBO JeCTPYKTHBHBIX Afep. [Ipomecc Stor useT MeAMeHHO, H MOXKHO Mpo- 
CIEAUTb BCE MOCTENeHHbIe NepeXObI OT LeJIbIX KJIETOK JO HEKJIETOUHOLO BellleCTBa, 
OctaTku sep, HMerolve CaMyio pa3HooOpa3sHy!o cbopmy mM BesMUMHY, BCergza 
OKpyXatoT 3apoypiWesBblli Mewiok. B auTepaType 3TH Apa Ha3bIBalOTCA Jerene- 
pupyroujumu. TepMun STOT He OTparKaeT CYTH MPONCXOAALMIMX B HUX H3MeHeHUH, 
Tak Kak Mpollecc JecTpyKUHH HW pacTBOpeHHA — STO HE MpocTo AereHepallua, a 
mpeBpallleHhe 2*KXUBOH TKaHH H3 HeYCBOAeMOH B YCBOAeMYIO MUULY AIA 3MTOTHI, 
pasBuBalollelica B 3apogpu. JlecrpykTHBHble Apa Hyllemyca xOpolio oKpalln- 
BalOTCA AJepHbIMH KpaCKaMU HU alOT NOMOKUTeMbHYIO peakluio no Menbreny. 
Ha onpefeneHHol cryneuu ZeluddepeHuupoBku OHH MOryT UMeTb copmy, 
CIpykTypy HM OKpacCKy Taky!o Ke, Kak Hu Cnepmun (puc. | 6). 

B HefaBHo ony6mukKoBaHHOH cTaTbe K. IO. Kocrproxopol (*) Jana KpuTuKa 
MeTOJHKU PUKCaUMN, KOTOPOH NOMb30BaNNCb HekoTOpble aBTOpbl. BesycnoBuo, 
@uKcalluA CNHPTOM He COXpaHAeT MpHxKH3HEHHOTO COCTOAHHA TKaHeH. CnupT 
CKUMAET H MCKaKaeT KJICETKH MH UX CosepxKumoe. Ho Jeno B TOM, YTO CTpyKTYPpHI, 
KOTOpble HAXOMAT NpH C*bukcallWn CNUPTOM, MOryT ObITb HaljfeHbl U NpH PuKca- 
wun no Hapawuny, Kapnya ur. nu. Hostomy omm6Ka 3aksi0uaeTca He TOMbKO 
BTOM, YTO MaTepHal UKCHPOBaICA CMMPTOM, HO HM B TOM, YTO KPHTUKYeMBIe 
aBTOPbI HTHOPHpOBaIH BCe Te MpeoOpaso0BaHHA, KOTOPble NPONCXOJAT B TKaHH. 

Mp! He OTPHWaeM TOFO, YTO B HYLeMMAPHY!O TKaHb NoMaaiwoT CnepMuH HV YTO 
HX MOXHO HaliTu B KsleTKaX H BO3Ie AJep, BOSMOXHO HM Ha Afpax u B JIOOOM 
ApyroM MecTe, B 3aBHCHMOCTH OT TOMO, Te H30MbeTCA COMep%KUMOE MbIIbUEBON 
TpyOKku. Ho 3TO HHKaK HeIb3A Ha3bIBaTb OMJIOMOTBOPCHHEM COMATHYECKHX AMep 
HyWesyca xoTA Obl NOTOMY, 4TO ONMOLOTBOpeHHe — STO Tpollecc, KOTOpbIv 
WaeT XKH3Hb, B Pe3YsIbTATe KOTOPOTO BOSHHKAIOT 3apOMbIWIH, 3a4aTKH HOBOTO. 
Mexyly TeM M3 TeX HYILeJIAPHBIX Aep, KOTOPHIe MpeAMONOKUTEMbHO CIMIHCb 
cO CllepMueM, He TOMbKO He BOSHHKaeT HMYeEFO HOBOTO, HO OHH ABJIAIOTCA TEM 
MaTepHaJIOM, M3 KOTOPOTO CTPOHT CBOE Teo 3aposbIl. KOHedHO, MOXKHO COCIAaTbCA 
Ha TIpuMepbl HYyemApHOH nomusMOpnonuu. Ho B STHX CHyuadx s3aposbIIlM 
MOryT BOSHHKaTb WM 6e3 yacTuA MbWIbub!. Ilostomy MbI OCTaBJIAeM UX MOKa B 
cTOpoHe Hu pasO6upaeM onmofoTBOpeHHe y TeX paCTeHHH, 3apOfbIIIIM KOTOPbIX 
BOSHUKaIOT U3 AMMeEKeCTKH UM B pe3yJIbTAaTe OMJIOMOTBOPeHHA. 

Kakopa Ke pOuJlb COepxKUMOLO TeX MIbIJIbILEBLIX TPYOOK, KOTOPble NOCTyMaloT 
B -3apO/bIeBbIi MelOK Mocme CMAHHA ALMeKMeTKH CO ClepMueM? ; 

CnusHve ramer o6ecneunBaeT THNMONANSalluIO OyAyulero 3apofblllia u aeT 
HeKOTOPbIM CTHMYJI K CaMOpa3BUTHIO AMMeKNeTKH B 3apompIl. Buemnel cpenoui 
WIA pacryllero 3apofblliia H SHOcMepMa ABMIAeTCA CemanouKka. B Het surota 
pacter, CTPOHT CBOe TeIO H3 OKPy2Kalollleli ee TKAHH M U3 MaCTHUECKUX BeLLeCTB, 
moctynaroulux B cemanouxy. Ilo Mepe pa3BuTHA Sapofbiliia NoTpeOmHneTcA He 
TOJbKO HYIeWIAPHaA TKaHb, HO MH HaxOfsAllleecA B Hel COJepxuMoe TpyOoK. 
CreoBaTesbHO, COJep2KHMOe MbIIbUeBLIX TPyOOK, NMOCTYNMBIWWMX B HYylesyc, 
BO BPeMA pa3BHTHA 3HTOTEI aCCHMUJIMPYeTCA M MOXKET CTAaTb COCTABHOM YaCTHIO 
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Tesla 3apOfplllia, 2HqocnepMa. Ho xpome Toro MbliblleBble TpyOKH BHOCHAT ak 
TUBHbIe BelllecTBa THMa (epMeHTOB, KOTOPble NOMOraloT 3HroTe NpH pasBHTH! 
ee B 3apPOJbILll MepeBOAMTb HEYCBOAeMYIO KJIeETOUHYIO TKAHb B YCBOAeMYIO HE 
KJIETOUHYIO Maccy. 

Hakonell, oven BaxkHad POJb NOMOMHUTEMHbIX CllepMHeB HM TasMbI TPyOo! 
3aKJOUaeTCA elle B TOM, UTO OHH MOFyT HeMocpeACTBEHHO BXOJMTb B TKaHb 9HA0 
cnepMa H 2-, 4-, 6-, 8-KeTouHOro Npessapospima. Ham BcTpevaJIHCb TakxKe Cnep 
MUM, JlexKalllue He BHYTDH, aHa 4-, 6-, uma 8-KeTOUHOM Mpessapospiie — Kak OF 
IIpHJIMMiwWe K HeMy. OTH CHepMHH BCera ObIlBalOT OKPAaLeHbl ca6ee OObINHBL 
uM Ooslee HOpHCTEI, YeM ClepMHH, TOMbKO YTO BbIUeUMe U3 TpyOoK. B JaibHew 
IeM OHH PpaCTBOPAIOTCA HM paccacbIBatOTCA pacTYMLHM 3apObIIeM, T. €, ACCHMMJIM 
pyloTcs. 

Takum 06pa30M, H3JIOXKeHHDIM HaMH (bakKTHYeCKHM MaTepHall NOKasblBaeT 
uTO CMAHMe Tamer ellie He OGecMeyuBaeT ONOLOTBOPeCHHA, MOHHMAaA MO OMNJIO 
JOTBOPeHHeM AKT, Cosfalouluii xwusHECTOCOOHOCTh OyAyulero opranusMma. CuK 
auMe TaMeT BOCCTAHaBJIMBaeT JUMIOULHEIM Ha6op xpoMocoM, OOpasyeT 3auaTO! 
Tela HOBOFO OpraHH3Ma H JlaeT HeEKOTOPHIi CTHMYJI K CaMopasBuTHo. Jia AumMI0 
UJ[M3allH, BO3MOKHO, JOCTATOYHO H OJHOFO CHepMHA, HO IA CO3MaHUA 2KU3HE 
cnocoOHocTu Oyyulero opraHu3Ma HeoOXoOAuMO BCe TO OONbUIOe KOJMYeCTB 
cojlepxKMMOrO IIblIbUeBbIX TpyOOK, KOTOpOe H3JIMBaeTCA B CeMATOUKY. 

OnsooTBOpeHHe OCYULeCTBIAeTCA Kak MyTeM HeMmocpeACTBeHHOTO BXOXK]eHHS 
ciepMueB B 3HroTy MsiM 2-, 4-,8-KmeTOUHLIN MpeslsaposbIll, TaK H MyTeM acCHMu 
JIAUMH COAepxKHMOFO IIbIIbIEBLIX TpyYOOK, MOMOOHO TOMY KaK 93TO MpoucxolM 
IIpH BereTaTHBHOH THOpuAN3aMH, KOra MpHBOM CTpOHT CBOe TeO M3 M1acTH: 
YeCKHX BelleCTB, MOCTYMalouluX U3 MOJBOA. 

Mcxoya 43 TOrO, TO KM3HEHHOCTb UH HaCJIeACTBeHHOCTh — CBOHCTBa Ppa3Hble’ 
XOTA MH B3aMMocBAsaHHble, T. JI. JIbiceHko BbICKa3bIBaeT MbICJIb O TOM, 4TO TIP 
B3aMMOeHCTBHH OTWOBCKOrO H MaTepHHCKOrO Havasla CulelyeT pa3IMYaTb 
1) onmoyoTBopeHhe, T. e. CO3aHHe Ppa3HOKayeCTBeEHHOCTH, MpOTHBOPpedMBOCTH 
*KMBOTO Tela (3auaTKa HOBOrO OpraHu3Ma), Ha OCHOBe KOTOPOM BO3HHKaeT 
YKH3HECIOCOOHOCTh Tela, CTHMYJI K CaMopa3BuTHIO, HM 2) uLyllee MapaebHO 
C 9THM HaCwleqoBaHHe, T. e€. CMellleHHe OTIOBCKHX MH MaTepHHCKHX BelleCTB 
C ONpefeIeHHOH HaCeACTBeHHOCTHIO. Pa3lenaTb 2%Ke CaM Mpollecc oMmMOLOTBOpe- 
HHA Ha “OMMOMOTBOPeHHe AHWeKeTKU» H KOMMOMOTBOPeHve COMATHYeCKHX KJe- 
TOK», Ha ONJIOMOTBOpeHHe H KMEHTOPaJIbHOe WevcTBHe» H T. J. Mbl CUMTAeM He- 
IIpaBHJIbHbIM. 

OnsoqoTBopeHue — 9TO eXMHBI OuomorMyeckH Mpolecc, cosarollul 2Ku3He- 
CMOCOOHOCTh OpraHH3Ma, HadHHaIOWMiiCA C MOMeHTa MpopacTaHuA MbLIbIeBbIX 
TpyOoOK Ha pblIblWaxX H BKIOVAIONLUE B CeOA KPOME CJIMAHMA AleKeTKM CO CMep- 
MHeM HM BCE MOCJeLyOulue Mpolecchl, CBASAHHbIe C NOCTYNIeHHeM COJep2xXUMOrC 
MbIJIbIeBLIX TpyOoK B Cemanouky. JLmNTeMbHOCTh ONMOMOTBOpeHHA B KarxKON 
OTJebHOM CJIydae OMpeeMAeCTCA IHTENbHOCTbIO BOCIPHHMUYMBOCTH IIbIJIbIBI. 
T. €. JO TeX NOP MOKa MblIbUeBLIe TPYOKU PaCTYT BHYTPb CeMANOYUKH, JO Ted 
Op OHH HM OMNJMOMOTBOPAIT. 
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IKCHEPHMEHT AJILH AS MOP@OJIOFH 
NN ee eeigeennnenneneniseidiepenseainnnemneianny! 


P. A. BOPCYK 


O 4UYBCTBUTEJIBHOCTH PETEHEPHPYIOWWETO XPYCTAJINKA 
yY B3POCJIOFO TPHTOHA K JEHCTBHIO TAMMA-JIY SEK 


(ITpecemaezexo axademukom H. H. ll manbeaysenom 22 V 1957) 


Hspecruo, 4To B OCHOBe 9MOPHOHAMbHOFO PpasBHTHA MH BOCCTaHOBJIeHHA op- 
raHOB JlexKaT CXOHbIe 3aKOHOMepHOCTH. Kak opraHorenesy, Tak HM pereHepallun 
CBOHCTBEHHbI Mpollecchl AuddepenHUupoBanuA. OHako ycsiOBua, B KOTOPbIX 
MpOHCXOJUT pasBUTHe OpraHa B 9MOPHOHAJIbHOM NMepHosle, OTMMUAIOTCA OT YCJO- 
BH BO BSPOCJIOM OpraHH3Me B C/lyYadX BOCCTAHOBJIeHHA OpraHoB. PasmHuHbI 
Tak2xKe H CBOHCTBA KJICTOUHbIX JJICEMCHTOB, YUACTBYIOWLMX B BOCCTAHOBHTeJIbHbIX 
mpoleccax H AudepeHUMpoBKe SMOPHOHAaJIbHOrO 3auaTKa. 

Bo3MOXKHO, UTO B CBA3H C STHM H peaKUMA pasBuBalollerocaA OpraHa Ha M0O- 
BpexK aioe PakTOPbI B SMOPHOHAIIbHOM MepHose MH B YCMOBMAX B3pOcMOrO Op- 
TaHH3Ma OyfleT pa3uuuHa. 

V3pecTHo Take, 4TO BO3eHCTBHe HOHH3UPYiolleH pawualluu Ha OpraHu3M 
B 9MOPHOHAJIbHOM Nepvole BbISbIBaeT PA HapyWeHHH B pa3BUTHH, B YaCTHOCTH 
B pa3sBUuTHH ria3a. AHOMaJIHH BbIpaKaloTCA B HeMPaBUJIbHOM paciO/IOKeHHH JIMH- 
30BbIX BOJIOKOH XpYCTaJHKa, B BaKYOJM3alMu HW WereHepalluu XpYyCTaJIMKOBbIxX 
kmeToK. Takue OTKJIOHEHHA OT THNMYHOFO PpasBUTHA XpycTamukKa HaGwlOAaHCb 
IpH BosdelcTBuH JTy4uCTOH 2Hepruel y mTuL (*) u amcu6nii (7). 

IlpemmeroM JaHHOrO COOGWIeEHHA ABMIACTCA UCCEOBAHHe UYBCTBUTEbHOCTH 
K JleHCTBUIO Y-J1y4eli XpycTasMKa, pasBuBalolleroca y B3pocmoro TpHTOHAa pH 
TaK Ha3bIBAeMOH BOJIbC(OBCKOH pereHepallnn. 

Y B3pocubIX MpyOBbIX WH rpeOeHuaTbIX TPHTOHOB Yepes pa3spe3, CleaHHbili 
B poroBulle, yAamaicA xpycTasukK, Moce Yero TPpHTOHbI NMOABeprasiuCb TOTAJIb- 
HOMY JlelicrButo y-nyyel CO% npu momomm ycranopku TYT-400-1. Bpiiu npo- 
BeJleHbI [BE CePHH OMBITOB. 

B I cepum Opiiv HCnOb30BaHbI B KaYeCTBE NOMOMbITHEIX 2%KUBOTHEIX Triton 
taeniatus u Triton cristatus. O61y4eHue NponsBosNsOcb L030 oT 700 no 1000 r. 

Jina ycTaHOBeHHaA HaHOomee 4YYBCTBUTeIbHbIX CTauH pa3BUTHA XpycCcTa- 
qukKa OOY4eHHe MpOMSBOAMMOC) B eHb yaseHuA XpyCTaMKa MU Ha pasJIMYHbIX 
9Talax pa3BHTHA pereHepaTa — B NepHo enurMeHTallun paly2KKH, B MOMEHT 
YCHJICHHOTO pa3MHOMKeHHA KJCTOK SMMTeIMA pallyxXKU HU OOpasoOBaHHA 3ayaTKa 
XpycTaJIuKa UH, HaKOHell, Ha CTay\uu AudPepeHUMpOBKU BOJIOKHUCTOM YaCTH BHOBb 
oOpa3yroleroca xpycTasuKka. 

Heo6xoMMo OTMETHTD, UTO BCKOpe Mocule OO YYEHUA TPHTOHbI Hava MpOAB- 
WaTb CHMMNTOMbI JIyueBOH Oome3HH, — OHH TNVJIOXO MPHHUMaJIM NMULy, CTaHOBH- 
HHCb BAIbIMM, Y HeEKOTOPHIX HaGlOalHch H3bA3BeHHA KOKU. Haunnaa 
c 20 WHA MOMOMbITHbIe XKHBOTHbIe YaCTHYHO CTaJIM THOHYTb. : 

1. Onpiter c o6s1y¥eHHeM B JleHb Oepalluu 110 yavleHulo XpycTaiuka uM Yepes 
OHH JeHb Noce Hee JO/MKHbI ObIJIH BbINCHUTb elicTBue {-y4eH Ha HadaJIbHbilt 
9Tall BOCCTAHOBJICHHA XPYCTaIMKa, KOTOPbIM BbIpa%KaercaA B YTOMMLeHHU 3pau- 
KOBOrO Kpad payKuHHbl, pasieeHHu ero Ha HapyXHbIM B BHYTPeHHHM STMTE- 
AMAaJIbHbIe JIMCTKH WM WenurMeHTalun KseTOK. Bce 9TH H3MeHeHHA MpOMCXOLAT 
B TeveHne 7—10 quel mocie yaleHua xpycTanuka. DuKcalluA 2XMBOTHBIX 
mpouspofusmacb uepes 10, 12, 14, 18 u 19 quel nocne onepauun. 
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Kak noka3aIM MAKPOCKONMYeCKHe HCCEMOBAHHA, TOTAJIBHOE oOu1y 4eHHe KG 
BorHoro yo30i 700—1000 r He TOPMO3HT HaCTyIIeHHA PeaKUMU PayKKH Hey 
ylameHue xXpyctalukad 
Yrowlllenue 3padKOBOry 
Kpad pallyKKH, pa3qeme4 
HHeePo Ha IMUTeMHAJIbHbIE| 
JIMCTKH _M BbIXOJ MHTMeHT-| 
HbIX TpaHYJl W3 KJICTOKI 
IIpOHCXOAAT BO BCeX CILY+f 
4aax HB Te Ke CpoKH. On4 
HakO He Y BCeX MOOMbIT# 
HbIX 2KHBOTHbIX BCe 9TH 
Hu3MeHeHHA mIpoTeKato1] 
OJ[MHaKOBO. 

XapakTep JaibHehwle4 
rO BOCCTAHOBJICHHA Xpy-i 
cTaIHKa — Ppa3MHOKeHHe) 
KeTOK 9TuTeIHA opt 
CaJIbHOrO Kpad paylyKKu Hi} 
o6pa30BaHHe 3auaTKa| 
XpycTaJIMKa —3aBHCHT OT) 
TOrO, HaCKOJIbKO HOp- 
MaJIbHO MIpOWlIH H3MeHe- 
HHA B palyxkKe. Odpa3o- 
BaHue 3a4aTKa He HacTy-( 
maeT B cay4uatX OU4eHb 
CHJIbHOTO pa3pbIXJICHHA: 
3pauKOBOrO Kpas pally-' 

Puc. 1. [nas TpuToua yepes 13 Ane Nocne omepalun. iuimeieae ne nee 
Perenepayun wer. Jlo3a 750 r ca NesHHTerpalveli OoJIb- 
WIOrO KOJIH4eCTBa KJIeTOK! 

(puc. 1). 

OrjebHble CIY4aH OTCYTCTBUA pereHepallun OOYCOBJeHbI HeMOsIHOMeHHO- 
CTbIO CeTYaTKH, MO-BHAHMOMY, TpaBMHpOBaHHOH Mpu onepalluu. 

2. Crelylouad rpymia *KuBOTHBIX Oblia OOy4eHa Yepes 12 AHel Moce yqa- 
JieHuA Xpycramuka. [Ipu HopMambHOM TeYeHHM Mpollecca perenepat na 12 Jenb 
mpemctaBaer COOoM 3auaToK XpycTasMKa, CBA3AHHHbIM C BepXHUM KpaeM pa- 
AYXKU UM COCTOALLMA M3 SMMTeIHAJIbHbIX KJIETOK C HEOOMbLIOM MOMOCTbIO BHYTPH, 
KOTOPadA ABJIACTCA MPOROMKEHHEM When, OOpasoBaBllelicA B pesybTaTe pazye- 
JI@HHA SMMTeIMAJIbHbIX JIMCTKOB B payyxKKe. DukcaluA MpousBoqusacb Ha 
19 feHb, a 4YaCTb TPHTOHOB Opia 3acuKcupoBaHa Ha 53 jeHb. 

OTOT BapHaHT OMbITOB Jal HEOMHOpOMHle pesymbTaTEl. Y KOHTPOMbHbIX XKU- 
BOTHBIX Ha 19 JeHb pereHepaT XpycTamMkKa y2Ke Obl OTLINYPOBaH OT pallyxKKH 
MW “UaCTO 3aHHMaJI WeHTpaIbHOe MOO*KenHe B 3aHel KaMepe ria3a. B Hem OYeH 
XOPOINO ObIJI BbIPa%KeH XPYCTAMMKOBHI SMHTeMM, BOMOKHUCTaA dacTb. 

Y OMHOH YaCTH MOJOMbITHEIX 2KUBOTHLIX BOCCTAHOBMeHHE XPyCTaMKa Mpo- 
TeKaJIO HOPMAJIbHO (10 CpaBHeHHIO C KOHTposiem). Y Apyrux poct un Audepex- 
WMpoBka pereHepupyroulero xpyctTamuKka Obi 3aTOpMOrKeubl. XpycrauK Ha 
19 JeHb locate onepallun Obi 3HauNTebHO MeHbIIero pasMepa, He OTIWHYpOBak 
OT pady*KKH; B WeHTpasbHOH YacTH HaOwIOJalOcb MHOrO sAJep, BOJOKHHCTOE 
AQpO XpycTaluKa Mado TudPepenituposano. 

HT€peCHO, UTO Y HeEKOTOPbIX TPHTOHOB, 3aPHKCHpOBaHHBIX Ha 53 Jeu 
mocme ofepalun (Mocie TakOrO MpOLOMKUTeMbHOTO BpeMeHH), MbI HaGsIOLadt 
XpyCTaJIMKM MaJwlorO pa3Mepa, He MOTepABLIMe CBA3H C pamyXKOU, B HD 
He MPOHCXOLMIO OOpas0BaHuA BOMOKHMCTOrTO sAaqpa (puc. 2). HW, waKkouell, 1 
YaCTH 2KUBOTHBIX, HAXOMAUIMXCA MOM OMbITOM 53 AHA, XpyCTasIMKH BOBCe OT 
CYTCTBOBAJIH. 

Bpuly Toro, uro o6y4enue mpousBo_uocb Ha 12 enh nocne ylasieHn: 
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KpyCTayiM@Ka MW YTO Y KOHTPOJIbHbIX 2XHBOTHBIX BO BCeX Cyly¥aAdx Mpoucxoqusa 
perenepallua, OTCYTCTBHe pereHepata Npu (buKcalluH Ha O3 JeHb MOMKHO OODACHUTb 
€ 4€M HHbIM, KaK HCYC3HOBeHHEM 3a4aTKa XpycTajMKa — ero pesopOunelt. 
akoe oObACHeHHe corjlacyeTca C TaHHBIMH (*) 0 TOM, YTO Mp MOKasIbHOM OOuy- 
HeHHM MepeAHeH YaCTH TOMOBI MOMOAbIX aKCONOTel XpyCTaMK YMeHbUUaeTCA 
3aTeM MOJIHOCTbIO HCuesaeT. 
3. Tperba rpymma TpHToHos 3TOH CepHu OMbITOB oOmyuasacb Ha 15 Jenb nocae 
yHaeHua xpyctaiuka. Koutpombupiii perenepaT mpeycrapnsaa coboli xpycta- 
MK C XOPOUIO BbIPaxKeHHOM MOJAPHOCTbIO, B KOTOPOM Hatanach ycusleHHad Aucp- 
epeHIMpOBKa BOJIOKOH. B WenTpanbuo uactu sAgep cTalo menbie. B orsesb- 


JHBIX CYYAAX XPYCTAaNMK Obl CBA3AH C payKKO TOHKOM NepempyKo;. 
BcBxa3H C JOBOJIbHO 


O3HUM OGJTy¥YeHHeM ‘6nI- 
HO %KeMaTebHO, UTOOHI 9TAa 
Inpylla 2XHBOTHBIX Haxo- 
usiacb B OMbITe KaK MOX- 
HO flOJIble, HM nMosTOMY 
PUKCaLHA MpOHsBOLMAaCb 
'B cpokH oT 25 7040 7HA. 
_ Okas3asocb, 4ro mpu 
o6nyuyeHuH Ha 15 JeHb 
moce ofnepalun perene- 
PUpyloulwi XpycrasuK No- 
4TH -BCerfa mMpekpaljaeT 
‘pasBHTHe, B HEM IIpOoucxo- 
fur lereHepalluaA WeH- 
TPasIbHOH YacTH, C OOpa3o- 
iBaHveM Bakyoulel (puc. 3). 

Y 3HauuTebHOH wacTH 
pereHepaTbl COBCeM He ObI- 
aM OOHapyKeubl. Oto nos- 
‘TBepxlaeT BbICKa3aHHOe 
yxKe mpelmomoxwKenne o 
‘TOM, 4TO pereHepaTHl, ipe- 
KPaTHB CBOe pa3BUTHe, 
ucue3aloT. 

Bo II cepuu onpiros 
MCIOMb3OBaIHCb = TOJIbKO 
Triton cristatus. ?Kusor- 
HbIe ObIH TOLBeprHyTbI Puc. 2. PerewepaT xpyctamuka Ha 53 ReHb. OOnyuenne ye- 

pes 12 qHea nocme omepauun. Jlo3a 700 r 
BYXKpaTHOMy OOJIy4eHHIO 
Zosow no 2000 r, npnyuem 
lepBoe oOy4eHue ObIIO MpoBeseHo Ha 12 Fenb. MuKcallua Oplwia NpousBeleHa 
Ha 24 — 25 jenb mocuie onepalun. HeoOxouMo OTMeTHTh, YTO 9Ta CePHA OMNBITOB 
MpOBOAUMacb B3HMHHX YCJIOBHAX, B CBA3H C YM TEMII BOCCTAHOBJICHHA Xpycta- 
JiuKa Obl Oomee MeJJICHHbIM. 

VUccneqopaHuA moKa3aiu, 4To OOyYeHHe Jo30H B 2000 r He BaMaAeT Ha 
TIPOMeCchl, MPOMCXOMAMIHe B paly*KKe H OOAZATeMbHO MpesMecTBylollMe Hadally 
perenepalluu xpycramuka. OqHakO pa3MHOKeHHe KJICTOK SMUTeEMMA H OOPasoBa- 
Hie 3a4aTKa O4eHb 3aTOpMOxKeHbI. B pesyibTaTe pa3sBuBaeTcA HeOObIUON 
3a4aTOK, KOTOPbIM Moce BTOpOrO OOJYYeHHA OKOHYATEIbHO MpeKpalllaer CBOW 
pocT WH B pxe cmy4aeB COBCeM HCuesaeT. 

Vispecruo, uro mpollecc BOCCTaHOBJIeHHA XpyCcTalMKa Y B3pocioro TpuTOHA 
HaXOMUTCA B HeMOCpeACTBeHHOM 3aBHCHMOCTH OT (opMooOpasoBaTebHbIX 
eBolictB ceruaTKH (°). 

V3 onpiros clekyer, YTO CeTUaTKAa T1a3a B3pOCIOrO OpraHusMa, COCTOsRINaA 
u3 J\udbcbepeHUMpOBaHHbIX HEPBHBIX 3JIEMeHTOB, OOaZaeT JOBOMbHO COombIUOn 
‘YCTOMUMBOCTLIO K MOBpexKalollemy JeHCTBHIO JIYYMCTOM 9HEpruu HM COxpaHsAeT 
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CBO Mop(poreHeTH4ecKHe CBOMCTBAa B YCOBHAX OPraHH3Ma, NOpayKeHHOrO JYME- 
BOH OoslesHbIO. 
Becb mporecc peredepalluu XpycTaiuka y B3pOCMOro TPUTOHA CKabIBacTCA 
M3 HeCKOubKUX 9TanoB. IlepBpii sTam SsTOrO Npollecca MpOXOAUT B pally2*KKe, 
obulalaiollet LebuHHTHBHOH cTpyKTypoH. B Hel mpoucxoAuT pA W3MeHeHUH, 
HeOOXOLUMBIX JIA MocmemkyiouleH perenHepalluu. Oror stall ABIAeTCAH HaHMeHEe 
YYBCTBUTeJIbHbIM K JeHCTBHIO y-yueh. Creqyrollui 3Talm — paSMHOKeHHe KJe- 
TOK SMMTeIMA pally2KKH| 
M oOOpa30BaHHe 3auaTKa 
xpyctasuka. ITO, m0 cy- 
UleCTBY, CTalWA pa3sMHO- 
2KeHHA HW HaKOIVJICHHA KJIe- 
TOK, He WMeroluux elle 
cnellupuyeckoH CTPyKTY- 
ppt. UyBcTBHTesbHOCTb K 
MOBpexkaiouluM MakTo- 
paM Ha 9TOM 9Talle MOBBI- 
maeTcA, UTO BbIPaKaeTcH, 
B TOPMOXe€HHH pasBUTMA 
xpycramuka. MW, Hakouell. 
9Tal, Kora HayMHaeTca 
yculeHHaa uddepeniu- 
poBka cneln@uyecKux 
CTpyKTyp xpycTaiuKa — 
o6pa30BaHHe BOJIOKHHCTO-- 
To sjlpa,— ABJIAeTCA HaHn-. 
Oomee UYBCTBHTCJIbHbIM,. 
4YTO UaCTO MpOABJIAeTCA B’ 
NOJHOH OCTaHOBKe pa3-, 
BUTHA XpycTasMKa UH ero. 
pesopOunn. | 
OTH Ha6/IOeHHuA CO-, 
rulacyloTcA C pAJOM JlaH- 
HbIX, CBHETEIbCTBYIOMLAX 
Puc. 3, Perenepat xpyctanuka Ha 41 JeHb. OOnyueHMe oO TOM, uTO AudcbepeHIu- 
yepes 15 qHel TMocme onepauuu. Jlo3a 750 r pylouveca KneTKH Gomee 
UYBCTBHTCJIbHbI K NOBpexk— 
TatoluluM (akTopaM, YeM MOsOLZbIe HeLndpPepeHUMpOBaHHbIe KJIeCTKM MW KJICTKH,. 
oOulalaioulne ePUHHTHBHOK CTpyKTypou (puc. 3). 
B 3akmlO4eHHe MOXKHO CKAa3aTb, YTO peaKUNA XPYCTasuKa, pasBuBalclllerocw 
M3 KJIETOK B3poCcOro OpraHH3Ma Ha NoBpexXflalolilee elicTBue Y4YNCTOH S2Hep- 
PHM CXO{Ha C TeM, YTO HaOsIOMaeTCA MPH THNMYHOM PasBUTHH B IMOPHOHAbHOM 
nepuore. 


Mockosckuli rocyapcTBeHHbIli yHHBepcHTeT Tloctynusto 
um. M. B. Jlomonocopa 18 V 1957 


HWMTHMPOBAHHAA JIATEPATYPA 


' B.A.B 14 40B, Bonpocn paguo6uonoruy, 1956. 2% A.A.Sapaps3uun, I. B. Ace 
Boun, B. A. Anexcauypos,l. E.Ctpeann, Becrn. pentrenca. u pagnon., 18 
(1936). ? V. V. Brunst, J. Morphol., 95, 2 (1954). #R. Rugh, J. Cell. and Compar. 
Physiol., 43, Suppl. 1 (1954). ®°H. Wachs, Arch. Entwicklungsmech. Org., 46 (1920). 
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PH3SHOJIOLH A 


A. A. BAHHUKOB wu JI. K. THTOBA 


MPWOKHSHEHHbBIE HCCJIEMOBAHUA HA U3OJIMPOBAHHbIM 
KOPTHEBbIM OPFAHOM B OBbIYHbIX YCJIOBH SX 
M MPH 3BYKOBOM BO3//ENMCTBHU 


¢ (IIpedcmaeaeno akademuxom JI. A. Op6enu 3 VI 1957) 


O6beKTOM HCCeAOBaHHA CIYKUIM Mepenouyatble yuTKU 20 MopcKUXx cBu- 
HOK, 5 KOTAT H O MOMOMbIX KpOMMKOB—BCerO 30 2KUBOTHEIX. B OHO, KOHTPOWIb- 
HOH, YaCTH OMbITOB 3BYKOBOe BO3SAeHCTBHe He MpHMeHsAOcb. B apyrow uacru 
‘OMbITOB 3BYKOBOMY Bo3syehcTBulo (1500 nau 300 ru, 95 46) nozBeprajca TombKO 
W30JIMpOBaHHbI OpraH (B TeyeHHe | uaca). B Tperbel uacTH ONbITOB 3BYKOBOMY 
BO3JCHCTBHIO AHAJIOPHYHBIX YaCTOT B TedeHHe 1—3 uac. NosABeprasHCb XKUBOTHEIe, 
3aTeM OHH OblIM 3aOHTHI, MocJe Yero BOSAeCHCTBHE MpodoOKasOcb Ha U30Mpo- 
BaHHbIM OpraHOM B Tepmoctate mpu 37° B TeueHne 1/.—1 uaca. M301upoBanupie 
fepenoHuaTble YIHTKH MepeHOCHJIHCb B PHHTepOBCKHM pacTBOp 6€3 COAbI, Mp 
Temmepatype 36—37°. OnHa 43 HHX, OObINHO JleBaa, ABJIAIACb KOHTPOseM, Apy- 
Tad — lpaBad — NpWxKM3HeHHO OKpallIMBaslacb HelTpasIbHbIM Kpacubim (°). 
OxpallieHHble i HeOKpalleHHble NepeNOHyaTbIe YAHTKH MCCeEMOBaIMCb KaK IIpH 
JIYMHbIX YBeIM4eHHAX, TAK HW pH MOMOMIM cBeTOBOrO MUKpocKoNa u ()a30B0- 
KOHTpacTHoro ycTpolictBa. Jai MukKpocKoNMYeckoro UccCeOBaHHA, KOTOpOe 
IpOW3BOANOCb MpH KOMHATHOM TeMIlepaType, NepenonyaTad yuMTKa pacuue- 
HANaCb Ha 3aBHMTKH, KOTOPbIe NO OYepeAN CpesasIHCb M NOMelllaNCb B Karls0 
@usuolormyeckoro pacTBopa NOs MoKpoBHoe creK0. TakHM O6pa30M, MUKpo- 
CKONMYECKOe HCCIEMOBaHHe MPOW3BOAMIIOCb Ha XKUBbIX MJIOCKOCTHEIX TOTAJIbHBIX 
lipellapatax kopTveBa oprauna. 

Ha6moeHua Haj, HeOKpalleHHbIM XKHBbIM KOPTHEBbIM OPlaHOM MO3BOJIAIOT 
JleTaJIbHO paCCMoTpeTb BCe eFO 4YaCTH B TAKOHM 2Ke CTeNeHH, KaK H Ha (UKCHPO- 
BaHHOM Upemapate (*). SaKppiBaioulad ero cOoKy cocyfMCcTad MouocKa HMeeT 
XapakTep JICHTbI MpaBHIbHOH *PopMbl, us0OuYyIOWel KPOBeHOCHBIMM CocyaMH. 
Y MOpcKOM CBHHKM COe€AMHHTeEIbHOTKaHHaA YaCTb COCYAMCTOM MOIOCKH Cofep- 
2KUT XpoMaTodopbl. Heoruer MBO MpocexKUBACTCA SIMTCM MAI bHad YaCTb MOJIOCKH. 
TipwKn3HeHHoe OKpaliMBaHHe UH BOSMeHCTBHe 3BYKa MaJIO OTPaxKalMCb Ha ee 
CTPYKTYPHbIX SJICMeHTAaX. ; 

BasumapnHaa MeMOpaHa Ha BCeM CBOeM IIPOTAKeHHM patMasbHO uCcuepyeHa 
TeEMHBIMH, JIOXO MPeOMMAIOULMMH CBeT, TOHKHMH, PpaBHOMepHOA TOJUMHbI Du- 
Opusamu — «crpyHamu». PuOpuibl TecHO NpumexatT Apyr K Apyry. Mexzy 
HMMH pacnoylaraeTca B BUe MpaBMJIbHbIX CBeTJIbIX MpOMeXKYTKOB OCHOBHOe 
pelljectBo. Ha ee noBepXHOCTH, OOpalieHHOl K NepHaum@e OapaOanHoH sect; 
HUIbl, MPOCBEYHBAIOT OTACIbHbIE KaNWJJIAPbl; MOBeEPXHOCTb MOKpbITa MJIOCKHM 
NUTeMeM 2HIOTeMMabHOro THA. I puxxKusHeHHOe OKpalIMBaHHe COMPOBO*KLaer- 
CA OTOXKeHHeM MeMKUX Tpavyul B WMTOMNIAsMe STOFO SHJOTeNIMA. Cama OasussAp- 
Had MeMOpana He OKpalumBaeTca. SByKOBOe BO3AeHCTBHe KaK BbICOKHMH, TaK 
M HY3KUMM UaCTOTaMH He MeHAMO KapTHHbl, pasBe TOJIbKO HaMe¥aJIOCb He3HaynH- 
TeNbHOe AuppysHoe MpOK palliMBaHHe OCHOBHOTO BelllecTBa Oa3MJIAPHOM MemOpaubl. 
Ho uacro axe Ha CaMoe He3HauHTeIbHOe MeXaHWyeckoe IMPHKOCHOBeHHe kK 
MeMOpaHe NpenapOBasbHOH HTOH, MOKPOBHbIM CTeCKJIOM MM T. I. OHA OTBeUaa 
XapaKTePHbIM BOJIHOOOpaSHbIM TpeleTaHHeM. 
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Tlopepxnocrb KopTueBa OpraHa, oOpalllenHas K BecTHOYJIA pHOH JIeCTHULE. 
NoKpbita pelicHepopo nepenonKoH. Helirpabubld KpaCHbIM OTKaj[bIBaeTC 
B BUe MEJIKHX, a Mosuac M KPYNHbIX PpavyJ B UMTOMMAsMe ee SNMTEMMA WH SHAO 
renua. B ocoGeHHOCTH HHTCHCHBHBIM ObiBaeT PpaHyJOOTO*KeHHe B INMTEMI 
pelicHepoBoH MepenoHKH NpH SByKOBOM Bosfelicrpun. IIlpu stom pan yup 
MOFYT 3alOJHATb MOUTH WeMMKOM TelO KJeTKH, OCTABJIAA He3AaHATOH TOJIbKC 
O6acTh Apa HW MexKKseTOUHbIe TpaHuupl. CoeAMHUTebHOTKaHHAaA OCHOBA Mepe 
MOHKH He BHA. 

Onucanne KopTueBa OpraHa HadHeM C reHSeHOBCKMX KJI€TOK, MIPHMbIKaIOuln 
K Hapy2KHBIM BOJIOCKOBbIM KleTKaM. TeHseHoBcKue KJIeTKH OObINHO BUAHDI B BHI 
WBYX PAJOB TeCHO MPHMbIKalollMx Apyr kK Apyry KPyNHbIX KBalpaTHbIX 9VIel 
MeHTOB C OKpYIJIbIM A,poM. Bo BpeMA MAKPOCKOMMPOBaHHA B STUX B/1eMeHTAay 
OyKBaJIbHO Ha Tyla3aX MPOWCXOAMT OTMELIMBaHHe NepBOHAYaIbHO MeCJIKUX Ba! 
KYyOuleli, KOTOPble MOCTEMeHHO CJIMBaIOTCA B THTaHTCKHe, MpaBHAbHOH KPyrJioy 
WIM KalvieBHHOH PopMbl. Stu Bakyomu uepes 0,5—1,5 uaca NMepenonHaio1 
UNTOMMasMy KJIETKH, TeO KJI€TKH 3HAaYNTeMbHO Jecopmupyercs. -Bakyouy 
3alOJIH€CHbl KAKHM-TO %KHAKHM COJepKHMbIM, CHJIbHO MIPeJIOMJIAIOULMM CBeT! 
IIpu ucnosb30BaHHu (=a30BO-KOHTPaCTHOFO YCTPOHCTBa OHO MO-lMpe?KHeMY Bbl: 
PIAMUT mpo3pauHbiM. IIpu 38ByKOBbIX BO3eHCTBHAX BakYOJIH3alHA TeH3eCHOB 
CKUX KJeTOK pe3Ko ycuuuBaetcs. Ilpuxu3HeHHoe OKpallMBaHNe OOHAPyKUBael 
HCKJNOUMTeIbHO HHTCHCHBHOe OTJIOXKEHHE KPacHTe/IA B BUC KPYMHbIX WH MeJIKAX 
rpaHyJl, OCObeHHO 3HAUNTebHOe B aNNKaJIbHOK uacTH KseTOK. [lpn 3ByKOBOM 
BOSJeCHCTBHH OTIOMHKeHHe Ppanysi AemaeTcn ellie Oomee HHTEHCHBHBIM HM HaGwOWaer~ 
CA TakxKe Ha Oa3asIbHOH 4YacTH KMeTOK. CyelyeT yKa3aTb, UTO MPpHKU3HEHHOE 
OKpallMBaHne He OTparkKaeTCA Ha Mpollecce OTMELIMBAaHHA OeCUBeTHbIX THraHT- 
CKMX BakyouleH TeH3CHOBCKHX KJIeTOK. OTH BaKYOJIM, HECMOTPA Ha MpHMeHeHHe 
KpacCHTeIA, OCTAIOTCA OeCHBeETHbIMH Ha BCeX CpoKax HaOJIOJeHHA, XOTA WHTO-) 
myia3Ma MeCTaMH MOxKeT OOHAPyKUBaTb Andpy3Hoe po3s0B0e OKpAalliMBaHHe.' 

HapyKuble BOJIOCKOBbIe KJI€TKH, PpaHnuallive C TeH3CHOBCKHMH 3J1eCMeHTaMK, | 
pacnoslaratoTcaA Ha BCeM MIpOTAXKeHHM Oprana B BULe COBEPUIEHHO MpaBuJIbHOK 
TpexXpAAHOM WaxMaTHOH Mo3anKH. OuN oTJeueHbI Apyr OT Apyra y3KUuMU Mpo- 
cnolKamn (paianr. Kaerku uMewoT oBasbHyio dopmy. Mx azmuHHasa OCb pacnovo- 
*%KeHa B palWasIbHOM HallpaBenuu. Pay KpaHHuxX BOOCKOBBIX KJIeTOK, IpH- 
MbIKaIOIUMX K TeEH3CHOBCKHM 3JICMeHTaM, OTIM4aeTCA CBOeH YAIMHEHHOH PopMon. 
B weuTpe Kajol KieTkH pacnoslaraetca aqpo. Lntonnasma mpepctraBasaerca 
nmpospaunoh. Ha anukanbHOH MOBepXHOCTH, KOTOpad CerKa BbIBHHYTa Ha- 
mogqoOue cepwyeckoro Kyowa, OTYeTMBO MpOCMEKUBAIOTCA UYBCTBUTEJIbHbIC 
BOJIOCKH. BowlocKW KaxKJOH KJIeTKH BbICTPOeHbI B OHY MOOCKy, KOTOpas uMeer 
V-o6pasHyto (bopmy, oOpaliienHyio0 cBoeli BeplMHOH B CTOpOHY HapyXHBIX cba- 
waur. 

Tloq Hapy2KHBIMH BOOCKOBLIMM KJIeTKaMH XOPOlO NpocmexKUBaIOTCA Uu- 
juHpuueckue kKueTKH J[elirepca c HeOOMbIIMM OKPYTJIBIM AZpOM B TeHTpe. 

HapyKuble BOJIOCKOBbIC KJI€TKH MIPHMBIKalOT K JIBOHHOMY pay mocKHx 
(baanr wu KueToK-Panaur. B Hux ynupaioTca CBOMMM BepIIMHaMM Hapy2KHble 
BHYTpeHHHe KJIeTKH CTONO0B, Apa KOTOPbIX pacnomaraloTcA B 6a3anbHOlt 
uactu. Hmeroumiica Mexyy crom6amu TyHHeIb O6ycnOoBMMBaeT TpospauHocTE 
HapyKHBIX M BHYTPeHHUX cbasanr. B copokynuocru sbamanru oOpasyior AWHHHYIO 
MpospauHylo NOOCKY, pasfeJAIOULyIo MpenapaT Ha Be uactu. K puyrpeHuum 
bananraM MpHMbIKaeT pl BHYTPCHHHX BOJIOCKOBLIX KeTOK. BuyTpeHHue BovOC- 
KOBBIC KJI€TKH, OTACIAACh MPH MOMOLL[M MEXKKJIETOUHBIX TpaHUll, TeCHO MpHMMbIKa- 
1oT [pyr kK Apyry. Ouw umewr Popmy HeBLICOKNX WHIMHpPOB, CY2KeHHEIX B anlH- 
KabHOH Yactu. B wWeHTpe KMeTKH pacnomaraetcaA HeOoMbUIOe Kpyrwo0e Apo. 
Ha cpoeii anmkasIbHOol MOBepXHOCTH KNETKH HECYT OLMH PAM HeBBICOKUX BOMOC- 
KOB, KOTOPbI€ C/IMBalOTCA B OMHY CMMOWHYIO Momocky, OOpallleHHylo B CTOpOHY 
BHYTPeHHUX (bamanr. 

3a BHYTPeCHHMMM BOJIOCKOBLIMM KsleTKaMH Mer PA ONMOPHBIX 9JIeEMeHTOB. 
Pacnoularatollaacd Ha NOBepXHOCTH KOpTHeBa OpraHa peTHKyApHad MemMOpaHa 
Kensukepa Mpa mpwkyu3HeHHEIX Ha6uOMeHHAX MpocwexkuBaeTcA C TPYyOM. 
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0 2K OTHOCHTCA M K KOPTHEeBO Nepenonke. Hanune stot nocneqHel, mpaBya, 
aeTcH YCTaHOBUTb MO HE€KOTOPOMY KOTeMHEHHIO NOJIH 3peHHA Ha MecTe ee 
CNOJIOXKeHHA. 
Iloq BosgelicrsueM sByKa KapTHHa KOpruepa oprana peskKo MeHsercA — 
ABMCUMO OT TOLO, IIPHMeHAMOCb JIM 9TO BOSAelicrBHe Ha XKMBOTHOE, ellie nepel 
BIEYeEHHeM OpfaHa HH TOAbKO MOCJe H30JIAliMu, WIM B OOOMX cyYaAX. 
B KOPTHeBOM OpraHe Ha YPOBHe HMAKHEFO M OTYAcTH CpekHero 3aBUTKOB pH 
3eHCTBHUM 3BYKOB BbICOKOM YaCTOTHI HaOMOMAalOTCA SuaUNMTeIbHbIe H3MeCHeHHA 
HapyXKHbIX BOJIOCKOBbIX KJleTKax. Oun BbIPazKalOTCA B BakYOMH3alNu WUTO- 
a3Mbl H HaOyXaHH MM, HaMpoTuB, CxKaTHH Aep Y MHOPMX Hapy2KHbIX BOJIOC- 
BbIX KsleToK (*). [Ipu 3TOM BO BpeMA AIMTebHOFO 3BYKOBOLPO BoselicTBUA TeJO 
€TKM OKPYIIAeCTCA H, NO-BAAUMOMY, B PesyJibTaTe CBOeCOPasHOro coKpallleHHA 
WHTONNAsMbI WpHoOperaer WapoBuynyio Popmy. Hexoropble okpyranpuiueca 
JIOCKOBbI€ KJI€ETKM MOLYT BbINaLaTb 43 OOUeH MO3aHKH OpraHa, B OcObeHHOCTH 
a Kpadx mpenapara. Uro KacaercA JO BHYTPeHHUX BOJIOCKOBbIX KJIeTOK, TO 
HHX Tak?Ke HaOUOMaeTcA BaKYOM3aUMA WMTOMMIAsMbl, XOTA POpMa UX Tena 
sjlep MeHAeTCA B MeHbIeH CTeleHH. 

AvaJorHnunbie H3MeHeHHA, C TeMU HIM ApyruMu BapHalluamMu, HaOwOJaloTcs 
BepXHe€M 3aBUTKe YJIHTKH Of BO3LeHCTBHEM HH3KMX YaCTOT. ) 
| IlpwkusHenHoe okpallimBanue HelirTpambHbIM KpacHbIMm OOHapyxXuBaeT PAT 
€CbMa OTYCTJIMBbIX KaPTHH, CBHJeCTeIbCTBYIOWIMX O XKU3HENeCATEIbHOCTH H30- 
MpOBaHHOrO KOPTHeBa OPlaHa, OTMHUAIOWWMXCA B 3aBHCHMOCTH OT TOFO, IpH- 
MCHAJIOCb JIM BO3JeHCTBHe 3BYKa WIM HeT. 
Ecsu 3ByKOBOe BO3AeHCTBHE He IIPHMeHAJIOCb, TO B TAKOM Cyly4ae HaGvOsaer- 
“ BECbMa XaPaKTePHOE OTJIOKeHHE PpanyJ B HaPY2XHbIX H BHYTPeHHUX BOVIOC- 
OBbIX KJIeTKaX, CTpOro B UX aMuKasbHokK OOnactu. Uucno rpany MoxeT KO- 
1eOatpea oT 10 go 15. PasMepbi rpany Takxe KOMeOIOTCA, OLHAKO He MpeBbI- 
ator 4—8 ». Pacnpeyesenve rpanyul BeCbMa XapaKTepHO: OHH pacnouarator- 
A B Bue poseTKH HH OyKeTa. 

Bo BHYTPeHHHX BOJIOCKOBbIX KJIeETKaX TpaHYyJIbl TaK2%e OTKMAabIBaIOTCA B 
aMUKAIbHOM OOMacTH Hal AApoM. Secb rpaHyJIbl OTMMUAIOTCA HECKOJIbKO MeHb- 
HMMM pasMepamu. Crelyer yKa3aTb, TO OTJIOXKeHHE KPaCHTeIA BO BHYTPeCHHHX 
A HapyKHbIX (bamlaHrax MpakTuyecku oTcyTcTByeT. BecbMa He3HadHTebHOe 
KOIMUECTBO KPaCHTeIA OTKMaqbipaeTcA B KuJleTKax Jlelirepca u B KJeTKax- 
Tom6ax. Bomee HHTCHCHBHbIC OTOXCHUA UMCIOTCA B OMOPHBIX KJI€TKaX, IIPHMbI- 
KalolluX K BHYTPeCHHHM BOJIOCKOBbIM KJIeTKaM. 

Tlog Bo3yelicTBHeM 3BYKOB BbICOKOM UacTOTbI B IJIEMeHTaX KOPTHeBa OpraHa, 
JACHOJIOMCHHBIX HA HHKHEM WH OTYACTH CpeHeM 3aBHTKAaX, HaOOaeTcH H3Me- 
ieHve XapakTepa OTJIOXKeHHA pany HIM *Ke Mpekpalllenue 9TOrO Mpolecca. 
Pa3Mepbl rpaHyJl MOryT yBemMunBaTLcA. BerpeyalorcaA OTfebHble BHYTPeHHHe 
30JIOCKOBbIe KJICETKM HJIM Iesble Y4aCTKH HX, B KOTOPbIX OTCYTCTBYeT rpaHyvio- 
}OpasoBanue. Takue d/IeMeHTbI He OOHAPYXUBAIOT MPH 3TOM Audpy3nHok mpo- 
<pacKH spa WM WATOMIASMbI. 

B HapyXXHbIX BOJIOCKOBBIX KI€TKAaX IPH BO3eliCTBAM 3BYKOB BbICOKOM wac- 
OTbI, HECOMHEHHO, TAKE MOMKHO OTMETHTb YCHJIeHHe Mpollecca rpanysoodpa- 
3OBaHUA, B OCOOeHHOCTH B OOACTH HHWKHETO H OTYACTH CpeHero 3aBHMTKOB. 
JHO BbIPaxKaeTCA B peSKOM YBeIMYeHHH KOMMYeCTBa HM pasMepoB rpanyd. Mx 
ICO MOXKer JOXoAuTs Zo 20O—25. Cpelu rpavyJl MeKUX HM CpeqHUX PasMepoB 
fOTYT BCTPeuaTbeA OTMebHbIe BecbMa KpynuHble. M3menaerca TakxKe MU POseTKO- 
YOpasHoe paciipesetenve rpaHy. Orelbuble rpaHyJibl MOryT CMellaTbcaA B 
joee rayOokue Oasanbubie actu KmeTKH. Ilo-BuquMomy, ycumeHue rpaHysio- - 
\S6pasoBaHUA B HEKOTOPO! CTeMeHH HMeeT MeCTO Tak?Ke H B HaPy2KHbIX BOJIOC- 
‘OBLIX KJI€CTKaX BePXHUX 3aBUTKOB. Ho B oTWIM4Me OT STHX MOCMeEAHUX B Hapyx- 
[bIX BOJIOCKOBbIX KJI€TKAX HW2KHEFO H OTYACTH CpeAHerO 3aBHTKOB IPH BOsJel- 
TBUM BbICOKUX UaCTOT Monalaw1rcd 3HadMTeJIbHbIe YUaCTKU, B KOTOPbIX rpaHyulo- 
\pasoBaHhe OTCYTCTBYeT, MIM 2%Ke B KeTKe MOXKHO OOHAPY2KUTb He Oosee 
—2 rpanya. Yuacrku c rofaBseHHbIM rpanylooOpasopakhem, a B OcoOeH- 
(OCTH C €FO MOJHbIM OTCYTCTBHEM, MOryT OOPa3OBbIBaTb OTEIbHbIC, LOBOJIbHO 
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3HAUHTeIbHbIe apeabl (1/, MOA 3peHHA MMKPOCKONa PH YBeHYeHHH 06. 4) 
oK. 7 X ).OTH apeaJIbI HJM pacnoviaraioTca H3OJIMpOBaHHO pyr OT Apyra, WIM MOP!) 
CoeMHHATCA MEXKLY CoOol. Onn uMeloT HempaBusbuyl0 (popmMy. Hanpumep, TaK¢} 
apeaJl MOxKeT CocTOATh U3 6—7 Hapy2KHbIX BOJOCKOBbIX KJ€TOK BHYTPeHHEl} 
pAlla H MpMMbIKaioulux K HAM 2—3 BOJIOCKOBbIX K/1eTOK CpeAHero HW HapyxHO!} 
pagos. Moryr 6birb HW MpOTHBOMOJOKHbIC OTHOIMEeHHA. | 
Anamoruuuple KapTHHbI, MpaBla B Oosee OcmaOJIeHHOM Bue, HaOMOaIoTC 
pH NPpHMeHeHHH 3BYKOB HUSKUX YaCTOT B HaPYy2KHbIX BOJIOCKOBbIX KJIeTKél 
BePXHEFO H CpeyHero 3aBUTKOB. ITO Ke OTHOCHTCA HW KO BHYTPeCHHMM BOJIOCKOBBI| 
KuleTKaM 9THX 3aBHTKOB. Ho HyxXHO NOMYeEPKHYTb, YTO BO3eHCTBHE HU3KH} 
uaCTOT MaJlO OTpaxKaeTCA Ha XapakTepe OTMOMRKeHUA KpaCHTeA B BOMOCKOBB!| 
KuleTKaX Hw2KHero 3aBuTKa. Ilo-BuyqMMOMy, MMeeTCA TOJbKO He3HAaYHMTeJIbHC, 
yBelu4yeHve Mmpollecca rpanyjooOpaso0BaHus. | 
BoselictBve 3BYKOB KaK HHU3KHX, TaK HW BbICOKHX YaCTOT BbISbIBAeCT HEKOTOPC! 
ycuslenue mpolecca rpanyioo6pa3s0BaHus B KsleTKax J[eiTepca U B Hapy?KHbll 
MW BHYTPeHHMX cTom6ax. PanaHru, Kak 1paBusio, OCTaIOTCA OecllBeTHbIMH. | 
Hakouell, Mbl Tak2Ke HaGJOJaIM MPWKU3HEHHO HEBPOHbI CMMpaJIbHOTO Tal} 
raua. B Hux mpocmeKuBaerca Ppanyoo0Opa30BaHHe, KOTOPOe Pe3KO YCHJIMBaeTC| 
NOL BOSelicTBHeM 3BYKOB. Takoe yYCHJIeHHe COOTBETCTBYET MOJIOXKEHHIO HEBPOHG 
B CMpasu HW MpHMeHsemon Yactote. B 9STOM OTHOLIeCHHH OHH OKa3bIBalOTCA CXO}; 
HbIMM C BOJIOCKOBbIMH KJI€TKAMH Mphsierarollero 3aBNTKa. 
IIpogenanuple WuTo- u ructodu3svonornMuecKkne HaOsJIOAeCHHA MO3BOJIAIOT J 
HeEKOTOPOH CTeNeHH YJaBIHBaTb Cnelu@uyeckylO peaKIHIO BOJIOCKOBbIX KJIETO) 
Ha 3BYKOBOe BOSJelCTBHe, HECKOJbKO MHYIO JIA Apyrux oObexktos (4, °). On 
oOHapy2XKHBaeTCA B OpraHe KaK B COCTaBe WesOro OpraHH3Ma, TaK M BHe Opré 
Hxu3Ma — in vitro. bonee Toro, peakKUMA BOJIOCKOBLIX KJI€TOK Ha 3BYKH BbICOKO 
HJIH HA3KOH YaCTOTHI B OObIWeH WH MeHbUeH CTeMeHH COOTBETCTBYeT HX pacnc 
JIO*KEHHIO B KOPTHEBOM OpraHe Ha YPOBHE HHKHETO WJM, COOTBETCTBEHHO, BepXxX 
Hero 3aBHTKOB. 


MuctutyT 2BOMIOUMOHHOH dbusvomorMu Tloctynusto 
uM. MH. M. Ceuenosa 26 V 1957 
Akaylemun Hayk CCCP 
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PHSHOJIOTH 


B. Bb. MAJIKHH x JI. WH. ®OFEJIBCOH 


O BO3MO)KHOCTH HCNOJIb3OBAHHA IJIEEKTPHYECKOrFO 
CTUMYJIA JJIS BOCCTAHOBJIEHHA HOPMAJIBHOK 
AEATEJIBHOCTH CEPA TPH MEPLAHHM MPEJICEPMM 


(ITpedcmaeaexo axademuxom JI. C. Lmepx 18 III 1957) 


CormacHo mpefcTaBieHHAM MHOrHX HccemoBaTenel ((*4) uw Ap.), Meplanne 
‘Tipescepaui u PuOpHJALHA AeYLOUKOB ABMAIOTCA MO CBOel MpHpose BecbMa 
OM3KUMH MpolleccaMH, HMCIOWIMMH eMHbIM naTodusnomorMuecKHit MexaHH3M. 

B cBa3H C ycneXOM IIpHMeHeHHA CHJIbHOrO IIEKTPUYeCKOLO CTHMYuIa JIA BOC- 
| CTAHOBJICHHA HOPMaJIbHOM CepeyHou eATeIbHOCTH Ip BOSHHKHOBeHHH cu6- 
PHJJIAWHH 2%KesyOUKOB CepAlla eCTeCTBeHHO BO3HHK BOMpoc O BO3MOXKHOCTH. 
IIPHMeHEHHA CHJIbHOrO SJIEKTPHYeCKOFO CTHMYVJ1a H WIA MpekpallieHHaA Meplanua 
Tipeficepaun, T. €. JIA BOCCTAHOBJICHHA HOPMaJIbHOH CepeyHOH TexATebHOCTH. 
'B CulydaaX Ppa3BHTHA MepllaTesbHOM apuTMuH. MccreqoBanuto 2TOrO BoMpoca u. 
‘MOCBHIeHa HacTOAllaA padora. 

B I cepuu onbitos, MpoBeyeHHOH Ha CoOaKax, MepllaHHve MpecepAui BbIsbI- 
BaJlIOCb HeMOCpeACTBeCHHbIM pa3{paxkeHHeM TipelcepAuH MpepbiIBUCTLIM HH]YyK- 
WMOHHbIM TOKOM. Ja NpOBeeHHA DKCNePHMeHTAa NOX XMOpaMO3HbIM HapKO3OM 
y X%KMBOTHOFO BCKPbIBaslaCb TpyHaA MOMOCTb, MocNe yero BKMNOYaOCb HCKYyC- 
CTBeHHOe JbixaHve. IIpou3Boqusocb pacceyeHue MepHKapfla Tak, 4TO OOHaxKa- 
JlaCb BEpXHAA TpeTb 2%KeyMOUKOB HM OOa CepeyHBIX yuIKa. [IpaBoe yuiKo 3axBa- 
TbIBAJIOCb JBYMA MaJICeHbKUMM Cep*HHKaMH-3eKTPOaMH, COeMHEHHbIMH TOH- 
KOH MpoOBOOKOl C MHAYKUMOHHOH KaTylIKOH—caHHbIM annapatom Jko6ya- 
Peiimoua (BropuuHad KaTyuika uMesa 10 000 BuTKoB, HCTOUHHKOM ToKa Obl 
akkymysatop (4 B)). Bropadt napa 21eKTpOJoOB, Yepes KOTOPy!O NpOH3BOAMICA 
KOHJeHCaTOpHbIM pa3spaAl, (PUKCHpOBaylacb Ha BepXHeH TpeTH 2X*KeyLOUKoB. 
B KauecrBe 2JIeEKTPOJOB HCHOb30BAaIMCb MeTaJIMYeCKHe KPYMvible MlacCTHHKH, 
OOBepHYTHIe Mapvieli, CMOUeHHOM comeBbIM pacTBopoM. B pa3mMuHbIe MOMeHTEI 
9KCIICpHMeHTa Y MOMOMbITHEIX 2KUBOTHHIX Ha CTPYHHOM FraJIbBaHOMeTpe perucTpHu- 
poBaslacb 9leKTpoKapAuorpamma. OKI orpoqusach HrobuaTbIMH 3/1eKTPOLaMu 
OT paBol mepeqHeH uM JeBOM 3aqHeH Jlallbl 2%MBOTHOTO. 

Il cepa onpiros Obila MpoBefeHa Ha KoWkax. Meptanue mpeszcepAui BbIsbI- 
BaJlOCb Y HHTAKTHBIX XXHBOTHBIX MOCpeACTBOM BHYTPMBeHOSHOrO BBeenUuA 10% 
pacrsopa CaCl, u3 pacuera 0,7—1,0 cm® pacrsopa na | xr Beca »xuBorHoro (°). 
Uepes 1 muy. nocne BBefeHua pacrBopa CaCl,, korga Ha OKI’ Oniao or- 
YeTJIMBO BHIHO BO3HHKHOBeHHe MepllaHHA Mpefcepqu, uepes seKTPObI, 
(buKCHpOBaHHbIe 10 OOeHM CTOPOHaM rpyAHOH KJeTKH, MpOMycKaJicA KOHJeH- 
caTopHbilt paspag (750 B, 11 md), noce uero BHOBb MpOnsBOMMMACh perucTpallua 
OKT. ; 

I cepua. B onsite Ono 10 coOax. Y 3 u3 HX yalOCb BbIsBaTb OTHO- 
CHTeIbHO CTOMKOe MepllanHe MpescepAuu, y OCTAabHbIX 2KHBOTHBIX Mepllanve 
Npelcepul HaOUOfaOCb TObKO BO BpeMsa jecTBua ToKa. Ilocie BbIKMOUeHHA 
MHAYKIMOHHOFO TOKAa MeplaHve Mpescepauit cpa3y %#e NpeKpalllaocb u BoOCcTa- 
HaBJIMBaJICA HOPMAJIbHBIM CHHYCOBLI puTM. B AByx OMbITaX, B KOTOPEIX C IleJIbIO: 
nowyueHua CTOHKOrO MeplaHuA mpelceplui cua MHAYKUMOHHOTO TOKa Opiia 
3HAUHTeIbHO YBeIMUeHa, OAHOBpeMeHHO C pa3sBHTHeM MeplaHud Mmpeceplun 
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- 
OTMeuaslOCb HM BO3HHKHOBeHHe PUOPHJIMAUHU We yHOUKOB. B o6oux saa i 
MeHTaX JlelicTBHeM KOHJeHCaTOpHOrO paspsla yalOCcb BOCCTAHOBHTb HOPM | 
HYIO Jl@ATEJIbHOCTb Cepia. 


eta als 


PES 


2 cex 


Puc. 1. SnextpokapguorpamMa co6akn (MepllaHve mpeycepAu mocme pasazpa- 
2KeHMA MHTYKUMOHHIM TOKOM) 


O2¢eK 


Puc. 2. QnekTpokapqMorpaMMa KOIUIKM (MepllaHMe mpeacepquli Mocne BBeqenua 

10% CaCl). /— nopma, /J — uepe3 40 cek. mocae Bpegenua CaCl, (mepuanne 

mpegcepaui), //7 — uepes 50 cek. nocne Bpenenua (MepuaHHe mpeycepaui mpo- 
nomkaetcs), 1V — uepes 5 cek. Mocae AelicTBHa KOHJeHCaTOpHOrO paspaya 


Oco6oro BHUMAaHHA 3aCyHKUBAOT Pe3YJIbTATbI OMbITOB, B KOTOPbIX mNocwe 
UpekpalileHuA paspaxkeHHA Mpekceplui MHAYKUMOHHBIM TOKOM MepllaHHe 
mpecepqu coxpaHAsOcb B TeyYeHHe HeKOTOpOrO BpemeHH. JlelicTBueM KOHJeH- 
caTopHoro paspsaga 2000 B, 6 md B STHX 9KCHeEPUMeHTAX OKAa3aJIOCb BO3MOXKHBIM 
MpeKpaTHTb MeplaHHe NpeCepAMH WM BOCCTAHOBMTb HOPMaJIbHbIi PUTM Ceplla. 
CuellyeT 3aMeTHTb, 4TO B CyYae, ECM Yepes Cepsue He NponycKamca KOneHCa- 
TOPHBIM paspak, MeplaHue NpedcepAuli B OTHX OMbITaX Yepe3s HeECKOMbKO MUHYT 
CMOHTAHHO MpeKpallaiocb. 

Ha puc. | npeycrapnena OKI, 3anucaHHas B OJHOM M3 9TUX OnBITOB. Kak 
Buguo 43 OKT (//), pa3sqpaxenHue UHAYKUMOHHEIM TOKOM BbI3BasI0 MeplaHue 
npencepnut. Jleiicrsve KOHJeHCaTOpHoro pa3payla — CubHOrO aeKTpHY4eCKo- 
TO CTHMYJla — NpHBelo K MpeKpallleHvio MepllaHua mpescepnun (///). 
Pasapaxkenve MHJYKUMOHHBIM TOKOM CHOBa BbI3BasIO MepllaHHe npeacepanit 
KOTOPOe Yepes HeKOTOPOe BpeMA CNOHTAHHO MpekpaTusoc (JV). 

Il cep us. B onpire Obin0 25 komex, y 20 u3 Hux Nocae BHYTpuBeHO3HOrO 
sBegeHua 10% CaCl, ormeyanocb BOSHHKHOBeHHe MeplaHua ipelcepAnH u wKesy- 
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WOYKOBOH SKCTPacucTONMM. 5 %KuBOTHEIX NorMOmM Nocwe BBeeHHA pacTBOpa 
B pe3yJibTaTe MpekpallleHuA CepleunoH MeaTeMbHOCTH, OYeBHAHO B CBASH C 
YUpe3MepHO OBICTPbIM BBeeHHeEM pacTEopa. 


Q2 Ger. 


Puc. 3. QnekTpoKapyvorpaMMa KOUIKM vyepes pasmHUHbIe cpoKu Tocse 
BBeqeHHA 10% CaClo. J — nopma, JJ — uepes 40 cek. mocme BBeleHHA 
(KesyOuKoBbIli pHTM HW MepllaHHe percepyzun), J77 — uepes 10 cex. nocne 
AehicTBHA KOHJeHCaTOpHOrO paspsAa (nepuozuueckoe NosEeHHe 3yOua P), 
IV — uepes 30 cek. nocne elcTBYA KOHJeHCaTOpHOTO paspafa (2Ke- 
JTYOUKOBEI; PHTM, MepllaHne mpegzcepynh), V—V/J — uepes 4 muH. Tocue 
JCHCTBUA KOHeHCaTOPHOTO paspsAa (BOCCTaHOPMeHHe CHHYCOEOTO PHIMa). 
Bepxuaa KpHBax — 3anMcb JbIXaHua 


Kak noka3an aHamu3 OKI, cHaTbiX B pa3IHUHbIe MpOMexKYTKH BPeMeHH 
MOcsI€ BBeECHHA XKHBOTHIM pacrBopa, elicrBue CaCl, npuBogzuso K 3HauNTeWE- 
HOMY CHH2KeHHIO CKOPOCTH NpoBeseHHA BOSOYKMeHHA MO MHOKAaPLLY, B CBASH 
Cc 4eM Ha OombluHcTBe OKT xKXemyQouKOBbIi KOMMVIeKC Obl pesko Ledopmupo- 
BaH. Uepes 20—40 cexk. mocie BBefeHua CaCl,, kak NpaBuslo, BO3HHKaJO Mep- 
WaHue Mpelcepui, KoTopoe coxpaHasocb B TeyeHHe S—10 MuH., nocse 4ero 
OTMeY¥aJIOCb BOCCTAHOBJIeHHe HOPMAaJIbHOrO CHHYCOBOrO PHTMa. 

JlelictBue KOHJeHCaTOpHOrO pa3pAata, MpOH3BexeHHOrO Yepes rpyAHy!o KeT- 
KY XKMBOTHOYO Ha (poHe MepllaHuA MpescepAuK, Kak NpaBHJO, BbISbIBaIO y NORO- 
IIBITHbIX 2KHBOTHbIX KPaTKOBPeMeHHOE YCHJIEHHEe Ke YLOUKOBOUK SKCTPacucToNHH, 
IIpH 3TOM B HEKOTOPHIX 9KCIepHMeHTax B TeyeHHe 10—20 cek. nocne JelicTBuA 
paspsja Ha OKT ormeyanocb nosBseHue 3yOlla P, cBuyerTebcTBylollee O mpe- 
KpalleHHH MepllaHua MpescepAul, otHaKo STOT S@ekT Obl HECTOHKHM, HM Mep- 
Wave Mpefcepquu BCcKOpe BHOBb BO3OOHOBJIAJIOCb. 

Ha puc. 2 u 3 npeycrapnent! OKI, cuaTpie B STHX OMNbITaX. 

PesyJbTaTbl MpoBeseHHOH paGOoTbI MOKa3bIBalOT NPHHUANMHAbHY!O BO3MOXK- 
HOCTb HCNOJIb3O0BaHHA CHJIbHOrO 2JIeEKTPHYeCKOFO CTHMYyJIa JIA Mpekpallenun 
MepllaHua mpelcepquH y TeMJIOKPOBHbIX 2KMBOTHBIX. 

OrcytcrBHe CTOHKOrO NoOMOKUTeMbHOTO SidekTa nocwe MeHCTBUA KOHJeH- 
CaTOpHOrO paspAla B HCCIeMOBaHHAX, B KOTOPbIX MepllaHve Mpescepuu BbISbI- 
BaJlOCb y KolleK BBeyeHvem 10% pacTBopa CaCl,, o6yc1oBeHO, OUeBUHO, TeM, 
UTO B 3THX OMbITaX SeKTpHYeCKMM CTHMYJI JeEHCTBOBaI Ha Cepflle B yCIOBHAX 
Hel pepbIBHOTO BJIMAHHA Ha Hero PakTOpa, BbISbIBAaIOW ero Meplanne mpeycepAun. 
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Ojuako He HcKsIO4"eHa BeposTHOCTS TOrO, YTO BeIMYHHA TPHMeHABIUErOCA B 
STHX SKCICpHMeHTaX 9/IeKTPpHYeCKOrO CTHMYJa OblJIa HeocTaTouHO BenuKa 
AMA MOMYYeHAA CTOHKOTO MomoxKuTembHOrO 9dpexTa. 


Iloctymusi0 
6 III 1957 
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Hoxnsangn Akanemuu Hayk CCCP 
1957. Tom 116, Ne 2 


PHSHOJOLHA 


b. WH. NMAKOBYY 


O MHHHMAJIBHOM BPEMEHH TIPEAWIECTBOBAHHA 
3BY KOBbIX PA3PA)KUTEJIEM bBOJIEBOMY, HEOBXOJIUMOM 
iAJIA OBPASOBAHHA OBOPOHHTEJIBHO-JBUPTATEJIbHbIX 

YCJIOBHbIX PE®JIEKCOB Y COBAK 


ge. (JIpedcmaeneno axademuxom A. J. Cnepancxum 7 VI 1957) 


Kak yxKe paHee coo6masocb (4), OblIO yCTaHOBJeHO, 4TO Ip CTporoM CoBna- 
e€HHH BO BpeMeHH JeHCTBHA HHAMpDepenTHOro U OesyCJIOBHOTO pas{paxKuTeeh 
DOOPOHHTEIbHO-BHTaTeIbHbIe YCJIOBHbIe pedmeKcbl y coOakK He OOpasyroTca. 
B HaCTOALLeM MCCIEMOBaHHH MpOu3BOAMIMCb MOWMCKH TOFO MHMHHMaJIbHOrO 
3PeMeHH IIpeMeCTBOBaHHA 3BYKOBbIX pa3ApaxkuTeseH OoeBOMy, KOTOpOe 
ABJIACTCA HEOOXOJMMBIM JIA OOpas0BaHHA OOOPOHUTeJIbHO-ABHTaTeJIbHbIX YCJIOB- 
BIX pedJIeKCOB. 

| WUccneqopanne npoposusoch Ha WecTH CoO6akax, H€ HCMOb30BaBLIMXCA pa- 
Hee B OllbITaX NO YCJIOBHbIM pedsieKcaM. B KauecTBe uHAudpepeHTHBIX pasypa- 
PKUTeeH IpHMeHAIMCb uucTHIe TOHEI 200, 700 u 1000 ru, rpomKoctbio or 50 
i 80 16. BesycnoBHbIM pa3—paxkuTeeM ciyxKu uMNysbcHp ToK 100 ru, 
pasyqpaxkaBliuH KOXKY NepesHeli KoHeuHOCTH B OOmacTH mactu. IloporoBpim 
CUHTaIOCb TO MHHMMaJIbHOe pa3flparxKeHHe, KOTOPOE BbI3bIBAIO NOKbeEM TOMbKO 
paspaxkaBuieicaA KOHeuHOCTH. OnpeseseHve mopora NpousBosNIOCb B Hatase 
Kaxkoro onbita. IIpw coueraHuaAx pa3paxuTemeH PpOMKOCTb 3BYKOB Mos ep- 
KUBAaCb MOCTOAHHOH, a Cusla Oe3yCNOBHOrO pa34paxKeHHA BapbHpoBasacb 
OT OJHOFO JO Tpex noporos. CoueTaHve 3BYKOB C HMMNYJIbCHbIM TOKOM OCYLIecT- 
BJIAJIOCb C MIOMOLLbIO 3JIEKTPOHHOTO CesIeKTOpa BPeMeHH, MO3BOJIABLUeTO HAHOCHTb 
pasipaxkeHuA KaK CTPOrO OJHOBPeMeHHO, TaK UM C NpefuecrBOBaHHeM OHOrO 
IpyroMy, JO38HpyeMbIM B COTHIX JOJIAX CeKYHJBI. 

Bpio MOcTaBJIeHO CeMb Cepuii onbiTtoB. B nepBolt cCepuv NpHMeHAJIOCb CTporoe 
copllameHue pa3ipaxkuTesel, B MOCeAyIOUMX CepHAX 3BYKOBbIe pasparxkeHHuA 
HpemiuecrBopaiu Gomepomy Ha 100, 150, 200, 300, 400 u 500 mcex*. Bo Bcex 
ONbITAX COBMECTHOE JeHCTBHe pastpaxkuTeleH NposowKanocb 1—2 cexk. u 3aKaH- 
YHBaIOCb OJHOBpeMeHHO. CoueraHHble pa3parxkKeHHaA MpHMensANUch No 10—30 
a3 B ONDITHDIM JeHb C HHTepBasiaMH OT | Jo 5 MuH. OGulee KOMUeCTBO Co“eTaHHit 
B KaxK ol CepHu OMbITOB KomeOamocb oT 100 Jo 300. [na na6m0fenua 3a xO0M 
BbIDAGOTKH YCJIOBHbIX petpIeKCOB 3BYKOBbIC PpaskpaxKUTeIM MOCe KarKIbIXx 
5—10 coueranuii c TOKOM B TeyeHHe 1—4 CeK. NPHMeHAJIMCb M30/IMPOBaHHO. 

PesybTaTbl MepBoli CepHH OMbITOB MOJIHOCTbIO COBMaIH C NOJYYeHHbIMH 
paHee (4): pH CTPOrOM COBMaeHHH 3BYKOB C HMIYJIbCHbIM TOKOM HH y OJHOK 
43 COOaK OOOPOHUTebHO-ABUTaTebHbIe YCOBHbIe pedbleKcbl BbIpadoTaTb He 
yaslocb. 

Tlocue Toro KaK B MepBO, KOHTPOJIbHOM, CepHH OMbITOB OblIM NOMy4eHbI 
OTPUIMLATeIbHbIe PeSyMbTATbI, Mbl pHCTYMHM K MOMCKaM TOTO MMHHMaJIbHOTO 
3PEMeCHH Tpe/lllecTBOBAHUA 3BYKOBLIX pa3paxuTeseH OOeBOMy, KOTOPOe OKa- 
KETCA JOCTATOUHDIM JIA OOpas0BaHHA OOOPOHUTebHO-ABUTaTeMbHbIX YCJIOBHbIX 
secbuekcos. Jlna sToro B MOCMeLYIOUMX CepHAX ONbITOB MbI IPHMeHAIM 3BYKU 
ia 100—500 mcek paHbile OomeBoro pa3{parkeHHa. 


* TlorpeliHocTH MeTOZMKM He Mpespiuanu 10 mceK. 


Oxa3asocb, ¥To Npu oTcTaBseHHH B 100 MceK, HeCMOTPA Ha Oombu0e UHC. 
coueraHHil HW 3HauHTeJIbHY!O CHIy IpuMenaBlueroca ToKa (Zo 3 moporos), Tc 
yac BbIZbIBABUerO OOULYIO OOOPOHUTEJbHY!O peaKIHIO HM BU3P HKUBOTHDIX, YCwJO 
HbIe pepuleKCbl HU Y OHO u3 CoOaK He OOpasoBaJIHCb. IIpu U30J1H pOBAaHH( 
jlelicTBHH 3BYKOB MO2KHO ObIIO HaOMOLaTb JIMIb OPHEHTHPOBOUHYio peakuy 
pa3Hol CTemeHH BbIpaxKeHHOCTH. 


eee 


——————— 


RIO mams$ am eee eee eee 


Puc. 1. Tuntr o6oponuTebHO-2BHraTeIbHBIX pedeKCOB Ha 

Tou 200 ri Mpu pasM4HOM BpeMeHH TpeqMecTBOBAHHA TOHA 

OomenoMy pa3ipaxennto (coOaka Ceppili): a — Ha 150 Mcex, 

6 — Ha 200 mcex, e — Ha 500 mcex; / — 3anHcb JBHKeHHH 

nanbl, 2 — OTMeTKa JeliCTBHA 3ByKa, 3 — OTMeTKa BPeMeHH 
(1/5 ceK.) 

IIpu yBenuyennu oTcTraBleHun 3ByKoB 20 150 mcek. ycnoBuble pedleKt 
BEIpaooTaTbh yxe yasocb. Iloce 30—60 coueraHul Cc TOKOM 3BYKM Haan B: 
3bIBaTb JIOKaIbHYIO JBUTaTeIbHY!O peakUMlo. Bemuunna MH NpoOsKUTeMbHOS: 
STON peakUMH ObIIM UpesBLIUaliHO MaJIbI: Ha BKJIOUeEHHEe 8BYKa COOaKH OTBEYAs 
JIMIb B3parHBaHHeM KOHEYHOCTH, KaK IipaBHJIO He OTPbIBaA ee OT CTAHKa. 

B To »%e BpeMA TOT (akT, YTO peaKUNA BMepBbIe NOABHJIACb TOMbKO pH Mep 
xojle Ha oTCTaBsIeHve B 150 MceK, M NOCTOAHCTBO, C KOTOPbIM OHA BbISbIBaaCc 
He OCTABJIAIOT COMHEHHA B TOM, YTO MbI MMe Jeo C YCMOBHbIM pediekco 

IIpu nmepexofle K oTCTaBJeHHIO 3ByKOB Ha 200 MceK yCJIOBHbIe pedeKCl 
oOpa30BaBlinech B IIpebIyWeH CepHu OMbITOB, 3HAYMTeENbHO BO3POCJIM f 
BEJIMUHHE: H3OJIMPOBaHHOe IIpHMeHeHHE 3BYKOB BBIZbIBaIO Y CoOak yxKe crud 
Hue KOHeEYHOCTH BO BCeX Tpex cycTaBax. 

B nocaielyrolulux CepHAX ONbITOB, Mp oTCTaBeHHH 3ByKOB Ha 300, 400 
500 MceK, Hapsaqy Cc JlalbHeHUIMM yBeu4eHHeM YCOBHO-pe*seKTOPHBIX p 
aKUMH MOKHO ObIO HaOmMOLaTb 3aMeTHOe YINHeEHHe HX CKPBITHIX Mepvoo 

B KauectBe WJOCTpaluv MpMBOMM KHMOrpaMMbI ONbITOB, MOCTAaBJICHHb 
Ha coOaKe Cepom (pue. 1). 

Jlanee BO3HUK BOMpoc — coxpaHATCA WM yCOBHBIe pecbieKcbI, BbIPaboTa 
HbIe HW YIPOUeHHble IPH MpeWecTBOBaHHH 3BYKOB OomeBOMY pa3{parxKeHulO } 
200—500 mcek, TIpH Nepexoge kK coBMaleHuioO pa3s—paxkuTeneli uM OTCTaBA 
HHI0 3BYKOB Ha 100 mcek, T. e€. IpH TaKOM B3AHMOPACHONOReHUU paslpaxkurT 
JieH BO BpeMeHH, Ip KOTOPOM BbIpaOOTKH HOBLIX OOOPOHUTebHO-JBUTAaTeCJIbHb 
pediekcos He MpoucxoyuT. Oxa3aocb, YTO pH TaKOM Tepexoje yxKe Yepes H 
CKOJIbKO JeCATKOB CO¥eTAHHH YCIOBHbIe pedeKChl YMCHbIUAaIOTCA B BeJIMUHH 
CTaHOBATCA HeMOCTOAHHbIMH HM UCUesalOT. 

TakuM o6pa30M, NowyueHube daKkTbl MOSBONIAIOT ClelaTb BbIBOZ, YTO A 
oOpasoBaHHA HM JVIMTeMbHOTO CYeCTBOBaHHA OOOPOHNTebHO-JBHTaTeIbHb 
YCJIOBHBIX peleKCOB y COOaK Ha 3BYKOBbIe pasl\paxkuTeiu cpelnelt rTpoMKoc’ 
Ha Oase OoeBOrO pasfparxkeHuA, Bapbupylolliero B cBOel Cue OT OLHOFO ; 
TpeX MOPOroB, MHHHMaJIbHOe OTCTABJIEHHE 3BYKOB JOJMKHO COCTABJIATh BeHUHE 
mopsyka 150 mcex. 

IIpupeyenuble B HaCTOAIeM CoobHleHHM JaHHbIe Cormacylorcs C pesybTaTaN 
paOor psa apropos (**), ompeqenABUIMX MHHUMasbHOe BpeMA MpepuectB 
BaHusa MAM pepenTHoro pasipaxkenus GesycnoBHOMY, HeOOXosMMOe AIA O6p 


SOBaHHA MUTATeJbHOTO YCJOBHOTO pedsrekca yY wdWeJloBeka. 
®usnonoruyeckasd sadopaTopus Tloctynusto 
Axajlemuu uayk CCCP 10 V 1957 
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Hornagp Akanemun nayx CCCP 
1957. Tom 416, Ne 2 


IMBPHOJIOVH A 


T. B. AMSEHWITAIT 


O KPOBETBOPEHHH B DKEJITOUHOM MEUIKE 3APO)IbIDIA 
KAPAKYJIbCKOH OBIbI 


(IIpedcmaeaeno axademuxom H. H. LI maaveaysenom 15 VI 1957) 


Y MJIeKOMMTAaIOWNX, HECMOTPA Ha BTOPHYHYO YTpaTy ALMeKIeTKOM *KeTKa, 
Ha PaHHHX CTayuAx 9MOpvoreHesa CopMupyercsA 2KeTOUHbIM Mewiok. M3secruo, 
4TO y NTH u penTuaui (°, *) 2%xeNTOUHDIT MeIIOK ABAAeTCH BaxKHbIM OpraHoM 
9MOpPHOHaJIbHOrO KpoBeTBopeHHsA. JA HEKOTOPHIX MJICKOMUTAIONIAX H YeMOBeKa 
TakxKe H3y4alOCb SMOpHOHabHOe KpoBeTBopeune (,?, §, °), HO *KeNTOUHBI 
MelUOK C STOH CTOPOHbI H3y4eH Y HAX HeOCTATOUHO. 

Y pa3JIMUHbIX MJ€KONUTAIOWMX OMMCaHa pa3sIM4HaA CTeleHb HHTCHCHMBHOCTU 
XKEJITOUHOTO KPOBeETBOPeHHA, YTO TOBOPUT O MeHbIeH MO CpaBHeHHIO C NTHLAMA 
Mv pentuauamnu (°,°) ycroitunBocru KpoBeTBOpHOM PYHKUMM %KeTOUHOrO MelKa. 
Tak, Y 9MOpHOHOB KpowuKa, KOWIKH AH MOPCKOM CBHHKH B CTCHKe 2KesITOUHOFO 
MelliKa OOpa3yeTcCaA OFPOMHOE KOJIMYECTBO LePHHUTHBHBIX KJIETOK KpaCHOM KpOBH, 
y 9MOPHOHOB 4eOBeKa HX TOpa3O MeHbIlle, a B XKeNITOUHOM MellKe IMOPHOHOB 
KPbICbI H MbIWIM JePUHUTHBHBIE 2PHTPOLUTHI HE OOpasyroTca coBcem (?,%). 

Taka HeyCTOHYHBOCTh KPOBeTBOPHOH (PYHKUHH XKeNTOUHOrO MellKa, oye- 
BHHO, CBA3aHa C OOWLMM PYIMMeHTapHBIM XapaKTepoM 9TOrO opraHa. 

Marepvasiom ia WaHHol paOorTbi MociyxXusH IMOPMOHKI KapakyJIbCKoM 
OBUbl, HauMHad c 14 cyTroK u KoHU¥aAd 37 CYTKaMM pa3sBHTHA, B CpeHeM IO He- 
CKOJIbKY 9K3CMIJIAPOB Ha Kable CYTKH: OTHOCHTeJIbHad KpaTKOBpeMeH- 
HOCTb 2XKeJITOUHOTO KPOBeTBOPeHHA Y MVJICKOMMTAIOWMX TpeOopaia u3yyeHHuA 
KaK MOXHO Oosee NoOcNesqOBaTeMbHOrTO pa 2MOPHOHOB Ha pa3sJIHUHBIX cTa- 
MAX Pa3BHTHA, B MpOTHBHOM CJlyyae MOM OBITS BBINYUeHbI H3 MOA spe- 
HUA OTJebHbIe ObICTpO NpoTeKarolHe Mpoweccsl TemMomogza. 

@MopmupoBaHve %*KeJITOUHOTO MelliKa y KapaKYJIbCKOH OBI[bI MpOMCXOAUT 
Ha 15 cyrKu pasBuTua. K Konuy 16 cyToK B CTeHKe %KeJITOUHOrO MelliKa OTYeT- 
JIMBO BUJHbI 3aKa{KH COCYIOB B Bue Were B Me30JepMaJIbHOM Me3eHXHMe 
(cm. Takxe (°, *)), KoTOpble B OOmacTAX, OM3KHX K IMOPHOHY, MepBOHAYabHO 
JIMWeHbI CBOOOJHBIX KJICTOUHBIX 3/IeMeHTOB. Ecsiu 9HTOepMa B 3TO BPeMA UM CO- 
CTaBJIAeT YaCTh NepBudHO cocyAucTor wer (puc. 1, A), TO 3areM OHa CTaHOBUT- 
CA H3OMPOBaHHBIM OT MpocBera cocy{la COeM, Pe3KO OTJIMUYHbIM OT Me3OJepMbI 
(puc. 1, 5). Mnockuii sxtoxepManbHblii smuTemui %enTouHoro Memika 15—16- 
cyTouHoro 2sMOpuoua Yepe3 2—3 WHA MpHHUMaeT BUA KyOuUeCKOrO, a 3aTeM 
(k 21—22 cyTKamM pa3BuTHuA)—lUMIMHApM4eCKOrO SMNTeIHA. 

Tleppple Tak Ha3bIBaeMble «KPOBAHBIe OCTPOBKH», MpescTaBrsAlouywe coOoki 
CKOMMeCHHA Me3CHXUMHBIX KyIeTOK, NoABsstoTcA y 16—17-cyrouHoro sMOpnona 
B JIMCTAIbHbIX M10 OTHOLMeHHIO K 3apOfbILy YaCTAX 2KeJITOUHOFO Mellika HM Lalor 
3a CPaBHHTeIbHO KOPOTKUIi MpoMexkyTOK BpemMeHu (1—2 cyToK) orpoMHoe Ko- 
JIMUeCTBO CBOGOMHBIX KJICTOK — MepBbIX KJICETOK KPOBH, KOTOpble cpa3sy xe 
BCTYMaloT Ha MYTb SpHTpOOMacTHYeCKOrO Pa3sBUTHA. 

TlopoubHO JIuTebHO (BIVIOTh No 24—26 cyToK pa3BUTHA) B CTeHKe 2KeJITOU- 
HOFO MelIKa HMeeT MECTO TlaBHbIM OOpa30M HHTpaBacKYJIAPHBI SpuTpoross. Ha 
cpe3axX BHLHbI Kak (pHrypbl MHOTOUMCJICHHBIX MHTO3OB, TaK M KapTHHbI aMHTO- 
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Tuyeckoro jeteHua. MoxnHo Opi0 Obl AyYMaTb, YTO SHOTeMM paHHux 9MOpKo- 
HAJIbHBIX COCYJOB Take oOOaaeT KPpOBeTBOPHOU CMOCOOHOCTbIO, TaK KaK Ha 
cpesaX HepeKU KapTHHbl OKPYTvIeHHA SHAOTCMMAIbHbIX KJICTOK. Oyuako Crio- 
COOHOCTh MOCMeHHX OKPYIVIATbCA MpOCTO MpH MHTOTHYCCKOM eJeHHH (6e3 
NocweLy!ollero OTMeeHHA) 3ACTABJIAeT OTHECTHCb C OCTOPOXKHOCTHIO K BOSMO2K- 
HOCTH aKTMBHOrO y4acTHA SHAOTeMA B KPOBeTBOPeHHH. 


A 
o (Ay 
@ | 
ont | 
b 


Puc. 1. Paspesbl vepes cTeHKy %KeNTOUHOTO MeliKa SMOpHoHa OBIIbI: A — B Bo3spacTe 

16 cytox, 5 — 18 cytox, B— 19 cytox. / — sxHToZepMa, 2 — Mesoyepma, 3 — 3ak- 

JlaKa NlepBbIX KPOBCHOCHEIX CocyoB, 4—SHAOTeIMH ChopMUpOBaHHbIX CocyZos, 5 — nep- 
BHUHbIC KPOBAHbIe KeTKH. OK. 7, 06. 40 X 


Ha6moeHua Hal, pa3BHTHeM XeTOUHOTO MelliKa OBUbI MO38BOuAIOT yerTa- 
HOBUTb, YTO MepBbIe KJIETKH KPOBM HM SHLOTeMM COCyYLOB HMelOT Me30JepMasb- 
Hoe mpoucxowkyenue. Ha Oomee mo3fHHX cTaqMAxX (22—24 cyTKu pa3BUTHA) 
Cpe KJIeTOK 3HTOMePpMAJIbHOLO SIMTEMMA YaCTO BCTpevaloTca CBOOOAHbIC KJeTKH 
Tula reMolnToOsacroB. Onn HMeOT TOMOreHHY!0 pe3sKo Oa30cdusIbHY!IO WMTOMNA3- 
MY, CBeTIOe ysbIpuaToe Apo C JBYMA WIM HECKOJIBKHMH Appiukamu. Hexoro- 
pble KJICTKH HMeCIOT BbIPOCTHI THMa NCeBLONOANH UW Noe BOKPYF KMeTOUHO"O Tesla, 
4TO FOBOPHT 06 HX CMOCOOHOCTH K aMeOonAHOMY BHxKeHMIO (prc. 2, A). Hepenko 
MOXKHO HaOMlOaTb 9TH KJeTKH 3a:—HKCHPOBaHHbIMA B MOMeHT MpOxoxKeHua 
UX Uepes SHIOTeMMM B MpocBeT cocyoB, re HMeeTCA HeKOTOPOe KOHUeCTBO 
MNOWOGHBIX GOuy2KaloOWluX KJeTOK pa3iM4uHOrO pa3sMepa. 

Ha ete Gosee MO3qHUX CTaquax (24—26 cyTKM pa3BATHA), Kora SHTOep- 
MA@JIbHbIM COM IpelcTaBsaeT CcoOoH WMIMHApHyecku smMTeMMu u OOpasye>r 
BOJIHOOOPAaSHble CKalKH, BHYTPH Hero JlerKO 3aMe€THTb MHOFOUHCJICHHbIe CKOM- 
JIGHHA SPUTPOOMACTOMOAOOHHIX KeTOK (puc. 2, 5). Oco6eHHO MHOFO NOMOOHEIX 
“BTOPHUHbIX» KPOBAHBIX OCTPOBKOB B XKCJITOUHOM MeliIKe 9MOpHOHA OBLbI B BOSpa- 
cre 25 CYTOK; rpaHHIb KeTOK, COCTaBJIAIOWUX OCTPOBOK, XOPOUIO pasIMUHMBI, 
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pa Mebue HM Oorave XpoMaTHHOM no cpaBHeHHIO C ApaMu SHTOMepMaJIbUBIX 
eTOK, WTOMNas3Ma MMeeT TOMOFeHHoe crpoeune. 


Puc.‘ 2. Paspesbi uepes CTeHKy 2KeJITOUHOrO MeLIKa smMOpHoua oplbl: A — B BospacTe 22 cyToK, 

B —.26 cytox, B — 29 cytok. / — Apo KMeTKH SHTOAePMAJIbHOTO SIMTEIHA, 2 — 9HoTemHH , 

3 —fopuTpobsacTbl (Merano6macTbI) I renepallun, 4 — remountToOmactbl, 5 — SpuTpoOmacTbl 
II renepauuu, 6 — ToMocTH B SHTOLepMaJIbHOM STIMTCVIMH. GK. 1, Oo, SO%*« 


Ha sTux craluax nooOupie KseTOUHbIe CKOMMeCHHA JexKaT H B COCHMHH- 
TeMbHOTKAHHOM Cjl0e XKeTOUHOFO MelliKa — MOO/M30CTH OT COCYAOB, HO BHE HX. 
Bonpoc 0 mpoucxoxkAeHuM Omy2KalOuLUX KNMeTOK H OCTPOBKOB KPOBeTBOpe- 
HUA B 9HTOJepMe He pas OOcyxaIcA B MUTepaType (2, ? ®, 1); OmHs0cTb Kpo- 
BeTBOPHOM TKAaHH K SHTOMepMe MIpHBesa MHOFHX vccleloBaTeseH K MpH3HaHHto 
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HeMOCpeACTBEHHOFO YYaCTHA DHTOMEPMAVJIbHBIX KJl€TOK B KPOBeTBOpeHHH 2 4 
Hanporus, Apyrue aproppr (°,°, *°) momaraioT, YTO COCYAMCTBIe H KPOBAHBI 
3JIEMCHTbI BOSHHKAaIOT UCKJIIOUNTeJIbHO H3 Me30J,epMbI. 

TemoluToOlacTbl H 9PHTpOOMAcThI, PASMHOKAaACh B SHTOMEPMAJIBHOM SIME 
IMM, OOpasyIOT yrulyOeHUA, Kak Obl HUIUM, B KJeTKaX SHTOJEPMB!, HAXOMACH D 
cylllecTBy Mex yy HuMu. Ha cpesax, eCTeCTBeHHO, nosy taiorca KapTHHbl (puc. 2 
KOTOPbI€ OWMOOUHO TOMKYIOTCA HeEKOTOPbIMH aBTopaMu (°), Kak HaxoxKeHy 
KsleTOK KPpOBH BHYTPH 9HTOepMaMbHbIX KeTOK. OueBu HO, reMOWHTOO ACT! 
WM SPUTpoOMacTbl BHYTPH SHTOMepMaJbHOTO SIMTeIMA — MOTOMKH M€3CHXHN 
HbIX KJICTOK, MPOHMKalOlwlNX B SHTOJepMaJIbHbIM COM %AKeNTOUHOTO MellkKa. 

Qputpobmactst Il renepaltuu BbIXOAAT B NpocBeT COcy/OB (26—28 cyTk 
pa3BHUTHA), OCTABIAA B SHTOJePpMAIbHOM CyIOe MHOTOUMCeHHbIe OOLIMPHb 
MOJIOCTU, HCyesarollwe Ha Gomee MO3KHUX CTAaNMAX. 

Sanomusioulue cocyybl 2puTpobsacte! I renepalluH — KpyMHbIe KJIeTK 
C HeMpaBMJIbHBIMH KOHTYpaMH, 3epHUCTOM MuTOMNMAasMOH HU CMOPULeHHBIM NHKHC 
THUeCKUM si{pom (puc., 2, 6) — 3ameulaiorca aputpo6sactamu IJ renepaumt 
MOCJIeMHHe HMeIOT MeHbIUMe pasMepbl MW TOMOreHHY!0 IMTOMMAasMy, YTO ABJIAETC 
OJHHM 3 NoKasaTesei AuddepeHiupoBkKu B pALy TemMoroOM“HCosepxKally 
3JIEMeEHTOB KPOBH. 

Takum o6pa30M, y 9MOpHoHa KapakyJIbCKOH OBIUbI B MepHos, «coOcTBeHE 
3apoOfblleBoro pasBuTua» (1) uMeIOTCA TPH CeAyIoulHNXx casbl Ke/TOAHOrO Kp 
BeTBOPeHHA. 

1. OG6pa30BaHHe OFpOMHOTO KOWIHUeCTBa CBOOOAHEIX KJICTOK KPOBH H3 KPOBS 
HBIX OCTPOBKOB B CTCHKE XKeJITOUHOTO MeliiKa 3a CpaBHHTeIbHO KOPOTKHH Mpc 
MexKYTOK BpeMeHu (16—17 cyTKu pa3BuTHA). 

2. Bricrpoe mpeoOpa30BaHuve MepBUYHbIX KJI€TOK KPOBH, PeMOMMTOOMACTOE 
B 9PuTpoOsacTpl (MeramoOnacTH) I reHepattun. Perenepallua KPOBH B 9TO BpeM. 
(17—24 cyTkKu pa3BuTHA) HeT B OCHOBHOM 3a C¥eT MUTOTHYECKOFO U aMHUTOTY 
YeCKOFO JeMeHUA Y2KC HMEIOWLAXCA BHYTPH COCYAOB KPOBAHBIX KseTOK. B aro! 
(pa3e HHTpaBacKYJAPHOFO TeMono33a, OMHAKO, MMEIOTCA Y2KE JIEMEHTHI 9KCTpa 
BaCKYJAPHOrO KpOBeTBOpeHuA (CM. Bbillle H puc. 2, A). 

3. K KonIly CoOcTBeEHHO 3apObIMeBOrO NepHola pasBUTHA B XKe/TOUHOM Mell! 
Ke 25—26-cyTouHoro 2MOpNoHa OOpasylOTCA MHOFOUMCJIeCHHbIe KPOBAHbIe OC 
TPOBKH BHYTPH SHTOMePMAbHOFO SMHTEIMA HU B COCIMHHTCIbHOTKAHHOM CJIO' 
2KeITOUHOFO MemiKa. CreloBaTebHO, B STOT IPOMEXKYTOK BPeMeHH B XKeNTOUHO! 
MeLIK€ IIPOHCXOMUT TaBHbIM 06pa30M 9KCTPaBaCKYJAPHbIi TeMom093, KOTOpBII 
HM€eT MECTO B IleYeHH H KOCTHOM MOSTYy Ha Oomee NO3AHUX CTAMMAX PasBUTHA 

O6pa30BaHHe MHOXKECTBA BITOPHUHBIX SpuTpOOMacTOB 3a KOpOTKHA po 
M@XKYTOK BPe€MeHH, MOXKeT, BEPOATHO, HWJIJIOCTpUpOBaTb (pakT GOomee OLICTpO) 
CMeHbI TeHepauW KJICTOUHbIX 9/IEMeHTOB KPOBH B IMOPHOHAJIbHOM MepHoy 
MJleKOMIMTaroulux (°) Mo CpaBHeHHIO c NTHamMu u penruauamn (°, °). 

Tlo-BHHMOMY, MO%KHO TOBOPHTb O CBOeOOpasHO BCMbIMKe XKeNTOUHOr 
KPOBETBOPeHHA K KOHILY COOCTBeHHO 3apOJbIlleBOro NepHoga pasBuTuA. Bmect 
CTEM Takad “BCIbIWIKa» ABJIACTCA 3aBePIIeEHHeEM STOTO KPOBeETBOPeHHA, Tak Ka 
B 9TO BpeMA HavMHaeTCA TeMONOITHYeCKaA JeATeMIbHOCTb Te¥eHH. 


Huctutyt mopfosornu xupBoTHElx um. A. H. Ceseproga Iloctynuso 
Axallemunw Hayk CCCP 11 VI 1957 
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Aoxsane Akajemun nayrk CCCP 
1957. Tom 116, Ne 2 


IMBPHOJIOLH A 


T. A. WETIIA® 


KOPTHKAJIBHbIE TPAHYJIbI MW. BELECTBA, BbIJEJISIOWIMECA 
M3 AHHMAJIbBHOM YACTH SHLA B NEPHO AKTHBALMH 
Y OCETPOBDbIX PbIB 


(ITpedcmaeaeno axademuxom MH. H. Il maavceaysexom 26 IV 1957) 


Bonpoc 0 lipHpoye BellecTB, BbITeIAIOUIUXCA U3 Alla B MepHok akTuBallun, 
MX 3HAYeCHHH JIA H3MeHCHUA CBOHCTB Kak CaMOro Alla, Tak M AWWeBbIX O6O- 
mouek, ABJIAeTCA MpeAMeTOM aKTHBHOTO u3yueHHA. 

OcHOoBHOe BHHM@HHE B ITO CBA3H MPUBJIeKalOT KOPTUKaJIbHble PpanyuIbl, HIM 
aNIbBeOJIbI, OOHAPYXKEeHHbIe B AHWax MOpcKHX exeli (* °), Saccoglossus (4), Koc- 
TACTEIX pbiO (°, °, *4,*5), amcuOult (") HW HeEKOTOPHIX APyrHx, H ropasyqo MenbIee— 
BEllleCTBa, BbINeIAIOWMeCA H3 AHMMAJIbHOM YaCTH AMMA H U3BECTHbIe Y MOPCKOrO 
Ka fol Ha3BaHHeM rMamMHoBOro cso (*, 8). Y ocerpoBbix BelleCcTBa, BbIJe- 
AAIOULHeECH U3 AHHMAJIbHOH YacTH Alita, Opin onucanb B. B. 3anenckum (7°), 
a notoM A. C. Tun36ypr u Myo (#°). B mpouecce fambHelmero u3syyenna B 
AMWax OCeTPOBbIX pbIO Obl OOHAPyXeHbI TaK%Ke H KOPTHKAJIbHbIe rpanysl. B 
HaCTOAUeH paOoTe WaeTcA ONMCaHve STHX pany, U3yYaeTCA Mpupoka KopTu- 
KAJIbHbIX PpaHYJI HW BeULECTB, BbIJeAIOWMXCA H3 AHMMAJIbHOM YaCTH Alilla, u 
eaeTCA NOMbITKa Ha OCHOBaHHM PasHHUbl B UX XHMMYECKHX CBOHCTBaX pacro- 
3HaTb UX B NePHBUTe/JJIMHOBOU XUAKOCTH AKTHBUPOBaHHbIX AIL. 

TlockompkKy JIA AMI, MopcKux exe (1) u KocTucTHIXx pbI6 (°,12 44) noKasaHo 
IPHCYTCTBHE B KOPTMKAJIbHbIX TpaHysaX KUCJIbIX MYKONOMMCaxapuoB, Obimu 
IPHMeHEHbI CHeUMaJIbHbIe MeTObI JWIA BbIABJICHHA U Oosee TOUHOH UeHTH- 
pukalun NomwucaxapuyoB B sale ocerpoBnix ppd. IlocneqHee npeycras- 
IANO CHellMasIbHbIM MHTepec B CBA3H C TeopHeH Pyuucrpema (*°,7°) o TopMo3salllem 
3IMAHUH KUCILIX MYKONOIMCaXapHOB KOPTHKAaJIbHOrO CIOA 3peoro Aa Ha 
Ipollecc KeTouHOro AemeHua. Marepvanom cayxXuau aiilla cesproru (Acipenser 
tellatus Pall.), ocerpa (Ac. giildenstadti colchicus v. Marti) u 6eryru (Huso 
luso). Baru u3y4eHpt opolntet IV craqun 3pemocru, HeonMOLOTBOpeHuble 3pe- 
ible Alilla uw Alia B Mepvox onmofoTBOpeHuA. Atta Opiia PUKCHpOBaHE! XKUI- 
coctamu Candenuye, Tennu, Byaua, dopManuuom (1 : 9) u okpaliienbl a3aHoM 
10 Delimenraiuy HW *Keme3HbIM FeMaTOKCHJIHHOM C AOKpaCKOH CBETVIbIM 3eJICHbIM. 
<poMe TOPO, JIA BbIABJICHHA MOMMCAXapHAOB Alia PUKCUPOBAIHCb 2KUAKOCTAMH 
Ha6anama, Kapuya, ByaH-Amnena u yKCYCHOKHCJIbIM CBHHILOM C POpMaJIMHOM 110 
CU IbBeHY;Ha Mpelapatax npoBosusu peakumio XoruKucca (Mnddh-hogwas Kuc0- 
‘a (LUMK)) B mogndpukanun Wla6angauia c npesqBaputTembHOH OOpadorTKOl KOHT- 
OJIbHBIX IIpelapaTow AMacTa30i, MpHroTOBJIeHHOH M3 IpOpocuIMx CeMAH AUMeHA 
io. mponucu Vpanopa (!’),.H TecTHKyApHOM THasypOHMasoH u3 CeMeHHUKa 
bika (mpenapar JI. [. Cmupuosor (**)), a Take OKpalllMBaIM UX TOMYUAMHOBBIM ~ 
WHHM MW OYeHb CTapbIM pacTBOPOM MMpOHHHA C MpesBapHTebHOK OOpadoTKol 
OHTPOJIbHBIX MpenapaToB KPHCTasMueckoH pHOonyKueaszoi. 

KopTukaJbuble TpaHysbl MMeloTCA B AMaX BCeX UCCeOBaHHbIX BUOB 
ceTpoBbIx pbI6. B opounte IV cranuu 3pes0cTH M B 3pesIOM Ale OHM HAXOAATCA 
; KOPTHKAJIbHOM Cyl0e IMTOMIa3MbI Hall PpanysaMu MMTMeHTa MU OOpasywoT pay 
(MOTHO IIpWseraloulux Apyr K APyry OBaJIbHBIX, Pere OKPYTvIbIX Tesel (puc. 1). 
3 AHUMaIbHOM UacTH Alilla oceTpa HM ceBplord HanOomee KpyNHbIe rpanyJbl 
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vMeloT pa3Mepbl 2,2X3,8u. B HeonwJoL,OTBOpeHHOM AMWe KOPTHKaJIbHBI } 
coli alia, B KOTOPOM HaXOMATCA TpaHyJIbl, MIOTHO MpuMblKaeT Kk OOC| 
JIOUKaM. 

KoptukasIbuble TpaHYJIbl OKpallMBaioTCA AaHMJIMHOBbIM CHHHM, CBECTJIbBIM 3é| 
JICHbIM, IMPOHHHOM, MeTHJICHOBBIM CHHMM. )KeJle3HbIM TeMaTOKCHJIMHOM, B O1| 
JIMUHe OT KOPTHKaJIbHbIX FpaHyw B Alitlax Saccoglossus (*), OHH COBCeM He OKpa} 
wuBatorca. KoprukaJibuble PpanyJbl JaloT YeTKYy10 IUMK-nonoxutebHyl0 peak; 
IWI0, KOTOpad COXpaHAeTCA H MIpH MpelBapuTedbHOH OOpadoTKe MpenmapaToi 
B Teuenve 3 u 20 vac. npu 37—38° pacTBopaMu AMaCcTasbl UM THaslypoHHAast} 
(B KOHTPOJIbHEIX MpenapaTax MeveHH M MyMOUWHOTO KaHaTHKa 3a STOT xe CHpol| 
cheun@uyeckoe WIA PiMKOreHa M THaJlypOHOBOM KHCJOTbI OKpallIMBaHHe NOM 
HOCTbIO HCUe3aeT; TOUHO TaK Ke Ha CAMMX M3YUaeMbIX MpelapaTax NepecraeT BbI| 
ABJIATbCA TUIMKOFeH, HAaXOAMMcH B OObUIOM KOJIMYeCTBeE B A@HHMAaJIbHOI| 
yactu salina). [Ipu okpaumBannu 0,5% BOJHbIM paCTBOPOM TOJIYHAMHOBOrO CHHErG 
B TeyveHHe CyTOK H paCCMaTpMBaHHM B BOJe KOPTHKaJIbHbIe Ppanyvibl OONApy 
XKMBaIOT UCTKYIO Y-MeTaXpOMA3HI0, OHAKO B HeKOTOPbIX Cly4aAx JaxKe Tpl 
OUeHb JVIMTebHOM MIpeObIBaHHA B KpacuTee MeTaxpoma3usa orcyrcTByer. IIpy| 
OKpalllMBaHu B Te“eHHe 2—5 CYTOK CTapbIM PaCTBOPOM NMpOHMHa (no Yuua 
KOPTHKaJIbHble 'paHYJIbl HMeIOT KPaCHOBATO-POSOBbIN UBET, KOTOPbI COXpaHAeT 
CA HM Mocule MpeysBapHTesIbHOM O6paGoTKH CpesoB B TeyeHHe 3u 20 uac. npu 37) 
pacTBOpoM KpucTasuMueckoH pHOonyKeasbI (1 mr Ha | Mia OopaTuoro Oyde 
pa, mpu pH 7,5). TlocmeqHee, Kak HM MeTaXpOMaTH4eCKOe OKpallIMBaHHe TO-| 
JIYMMHOBbIM CHHHM, CBHeTeIbCTBYeT O NPHCYTCTBHH B KOPTHKAJIbHbIX Tpa- 
HyJlaX KMCJIbIX MOMCaxXapuOB, IpH4eM, MOCKONbKY CrelluuyecKkoe HX OKpa- 
WIMBaHHe COxXpaHAeTCA UM Mocwe evCTBHA TMaypOHHasbl, paclllenAroller 
M THaJYpOHOBYIO HW XOHAPOHTHHCepHY!O KHCJIOTLI, MOXKHO CuHTAaTb (1°), UTO OHH 
cofep2KaT KUCJIbIe NOHCaXapHbl Tula PelapvHos. 

Buytpu sAlilla CTpykTyp, CXOMHbIX MO THCTOXHMHYCCKHM CBOHCTBaM C Be 
UL€CTBOM KOPTHKA@JIbHbIX TpaHyJ, He BbIABNeHO. IIpu MmpHMeHeHHBIX MeTOsax 
HCCIelOBaHHA Y OCeTpOBbIX He YflaeTCH OOHAPYKUTb B KOPTHKAIbHOM 
Coe HEOMOAOTBOpeHHOrO Aa Wuddy3Ho pacnpeseseHHbIX KUCJIbIX MOMHCa- 
xapuyos. HanOomee 61u3KH K KOPTHKaJIbHbIM TpaHyslaM lO XHMH¥UeCKHM 
CBOMCTBaM, KaK uM y MopcKHXx exeli (*, 1*,2°), o6om04KU Alla, KOTOpble cofepxKa;, 
OfHaKO, He KHCJIbIe, a HeEHTpasIbHble MyYKONOMHCaxapHsbl. Kak uv KOpTHKAaJIbHbIe 
rpanysbl, oOOonouKu JaioT IWMK-nonomutTenbuyio peakluio, COxpaHaArIouly1oca 
IIpH MpesBapHTebHOK OOpaOoTKe Cpe3s0B pacTBOpaMH MMacTa3bl HW THasypo- 
HHJlaspI (puc. | u 2, 5), Ho OHM He JalwoT MeTAXpOMATHYeECKOTO OKpallIMBaHHA C 
TOJILYHJMHOBbIM CHHHM; IHPOHHHOM XKeJITOUHIe OOOJIOUKH OKpalllMBaloTcaA B C1a60 
(PHOeTOBLIM TOH, a CTYJeHHCTad MOUTH COBCeM He OKpaliMBaetca. Crelyer 
OTMETHTb, 4TO Kak rpaHyuibl, TaK HM OOOOUKH OOHapyxuBaroT LIM K-nonomutenb- 
HyIO peakUMIO He TOJbKO pH Crelluuyeckux dbuKcaTopax, CoxpaHsIOUMXx 
MOsMCaxXapHbl, HO Tak2%Ke WH IPH PuKCallMu 2WHAKOcTAMU CaHdenuyue, Bysua, 
Tenn, PopMaIMHOM H Mp HarpeBaHHM cpe30B B Bose. Oro CBUMeTEMbCTBYET 
O TOM, 4TO NOMCaXapHlbl B HAX MpOuHO CBAsAaHbI C Oenkamu. Ipucyrcrsue 6en- 
KOB B OOO0UKaX MOKa3bIBaeTCA HM TeM, YTO NOX elicrBueM TpuMmcuHa Ux 
TIpOYHOCTh CHWKaeTcaA (aHHbIe T. M. Mruatpesoii). 

JIunuqHOH OOOOUKH KOPTHKAJIbHBIX PpaHyJI, ONMCaHHOM y MOpcKHX exeli 
(*) uw y Oryzias (4, #4), y ocerpoBbix, KaK MH y J[PyruX H3YYeHHBIX B 39TOM OT- 
HOWeHHH BHOB KOCTHCTBIX pblO (*°), OOHapyxKUTb He yfaeTca. Ha mpenapa- 
tax A. C. Tuns6ypr (), cneltuanbHo u3y4aBlel mMMMybI B slillax ocert- 
poBbIx pblO (puKcalluA opMouKabUMeM, 3aJIMBKa B XKeaTHHY, pe3Ka Ha 3a- 
MOPaxKUBalollleM MHKPOTOMe HM OKpacKa CyaHOM uepHbIM B), MoxKHO BUTS, 
4TO KOPTHKAJIbHbIM COM WHTONMA3MbI CoMepxRKUT Ludpy3Ho pacceAHHbIe JMMHIBI, 
a KOPTHKaJIbHble paHyJibl JMiWeHbI UX. Baarofapsa STOMY rpaHysJbl YeTKO BUIHE, 
OfHakO KaKOH-MO0 KOHUeHTpallMH JMNMOB Ha UX MOBepXHOCTH He yyaerTcs 
3aMeTHTb. 

[Ip akTuBallMM KOPTHKaJIbHbIe TpaHyJbI BHIeNAIOTCH U3 Alla; Mporiecc 
STOT Ha4MHaeTCA B AHMMAJIbHOM YaCTH Alla M BOMHOOOPasHO pacnpocTpansercs 
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Puc. 4. Yuacrok KopTukasbHoro cJIOA 3pesloro HeOMMOLOTBOPeHHOrO 
alia ocetpa. ®uxcauua uo LlaOanaury, peakuua Xotukucca (IUMK) 
pH MpeBapHtesbHO OOpa6oTKe cpesa TeCTHKYJIApHOH ruaslypoHuyzason. 
K. 2. — KOPTHKaJIbHbIe rpanyvbl; 2c. o6.—I u II xxenTounbie oOouo4KH, 
cm. 06. — cTyeHuctaa o6os0uKa. O6. 120, oK. 10* 
Pue. 2. Yuacrok auuMasbHOl uacTH salina ocerpa uepes 30 muH. mocue 
ocemeHenus. ®uKkcayuna no Ila6agamy. A—peaxuna IUMK, B— 
peaxuusn LIMK npa mpexBaputembuok o6padoTKe cpesa TecTHKyJIApHOH 
rHalyponupasol. 2. c. —rpaHyJApHblli clOH; a. 6. — BellecTBa, BbIse- 
JIMIOWLHeCH M3 AHHMAJIbHOH YaCTH AMA; OCTaJIbHbIe OCOSHAYeHHA Te xe, 
uto Hwa pwc. 1. O6. 40, ox. 10X 
Puc. 3. Taxoli xe yuacToK, oKpacka a3aHom mo Tefigenraliny. O6osna- 
ueHHA Te «Ke, uTO Ha puc. 1 u 2. OO. 40, ox. 10X 


0 ero NoBepxHocTu. I lepppie H3MeHCHUA KOPTHKAJIbHbIX PpaHyvJI MOryT HaunHaTb- 
A B AHHMAJIbHOM YaCTH Alla y2Ke uepes 2 ceK. Nocme MpuOaBseHHA CrepMbI, 
a BbijleleHHe — yepes 5—10 cekyHJ; B uHTepBase or | fo 3 mun. mp 20° us- 
€HEHHA paCIpOCcTpaHAlOTCA NO BCeH NOBepXHOcTH Alla. 

B pesyuibrate BbiJeeHHA KOPTHKAaJbHbIX TpaHy/I Ha HUKHel MOBepXHOCTU 
BHYTpeHHeH %KeTOUHOK OOo0UKH OOpasyeTci TOHKUH, MeCTaMH BakKYOJIN3H- 
PpOBaHHbI COHN, HMelOWMH HeMpaBHJIbHbI (PecTOHUaTHIi KOHTYp HM BHaYase Co- 
XPaHAIOWNH Cilefbl PpaHyJAPHOCTH. OroT COM BMecTe C BHYTpeHHel 2KeTOU- 
HOH OOOOUKOH, MO-BUAMMOMY, COOTBETCTByeT O6OMOUKE OMNOLOTBOpeHHA MOp- 
ckux exkeli. IIpn Oomee no3sqHux cpoKax ukcalluv OH, OfHakO, YacTO MMeeT 
BU, OOOCOOeHHOTO OT %KeNTOUHOH OOONOUKH BOMHOOOpasHO usorHyTOrO cjIOA 
(puc. 2 u 3) mM BHOmHe CooTBeTCTBYyeT COONOUKe, OOpasylolllelica u3 MaTepnavia 
KOPTHKAaJIbHBIX Ppanys, kak OHa ONMCaHa B AKMax Saccoglossus (*). Ja Kpat- 
KOCTH OyJeM eFo HasbIBaTb paHyJIAPHbIM COeM. AHHJIMHOBbIM CHHMM OH OKDpa- 
IWMBaeTCA, KaK HM KOPTHKAaJIbHbIe TpaHyJIbl, B 3eeHOBAaTO-rosy6oH User. 

B XHMHUYeCKOM OTHOLIEHHH 3TOT CJIOM UMeeT Te Ke CBOHCTBA, UTO H KOPTHKadb- 
Hble rpanywbl: Qaer WMK-nonoxutenbuylo peakUMio, COXpaHAlollyioca mpu 
MpeqBapuTebHOH oOpaOoTrKe cpe30B uacTa3s0i HW TualypoHusa3on 
(puc. 2, 5), oOnapyxKuBaeT MeTaXpOMa3HIO Tp MpHMeHeHHH TOJYHAMHOBOrO 
CHHErO HM OKpalliMBaeTCH MMPOHHHOM B KpaCHOBAaTO-po3O0BbIH UBetT. Takum 
O6pa30M, KUCJIbIe MYKONOMHCaXapHbl KOPTHKaJIbHBIX TpaHy B mpollecce 
aKTHBalWH BbIeIAIOTCA 3 Alla, He JenOMMMepH3ysCb. 

UYepes 30— 60 mun. nocme oceMeHEHHA Y OCeETPOBBIX PbIO B NepHBUTeJJIMHOBOE 
IIPOCTPaHCTBO BbIJeIAeCTCA OOMbWOe KOJMUECTBO BeULeCTB U3 AHHMAJIbHOH “acTH 
alia (*°). [pu duxcatuu aul Ha 9THX CTamHaX COpMasMHOM BCe NepHBUTeN- 
JIMHOBOe NPOCTPaHCTBO OKa3bIBaeTCA 3alOJIHEHHbIM Ooslee WIM MeHee FoMOreH- 
HbIM BellecTBoM. IIpu cdbuKcalluu ApyruMu Metoyamy, B uactHocTH 0 Wlabayamy, 
IpOuCXOmUT Oolee CUsIbHOe CKAaTHE, MH, BEPOATHO, BCeEACTBHE STOO rpaHyJAp- 
HbIM CJIOH HW BeULeCTBA, BbIJeIAIOULHeECA U3 AHMMAJIBHOH YAaCcTH AMWa, YeTKO pasrpa- 
HuYeHbI (puc. 2 u 3). Dpanyaapupl cnol (2. c.) o6ocoOmeH Hu pacnonaraeTca 
61mxKe K OGo0UKaM. BetilecrBa, BbIeAIOUMeCH W3 aHUMasbHOK uacTH fala 
(a, 6.), HaOOoOpoT, MpocTpaHCTBeHHO He OTJemeHbI OT Alla HM ABJIAIOTCA Kak 
Obl MpOJOMKeHHEM eFO KOPTHKAJbHOTO CJION; OHM BbIJaIOTCA B NepHBUTeJVIH- 
HOBO€ IIpOCTPaHCTBO H He MMEIOT TaK2Ke H YeTKOFO HapyXHOFO KOHTYpa: OOpa- 
3YIOT HEI PaBMIbHOH CPOpMbI BHICTYMb!I H YIuIyOJIEHHA, a MECTAMH HMEIOT PasMbITHIC 
Kpas. IIpu okpacke 2Keme3HbIM TeMaTOKCHJIMHOM KOHTYPbl HX TaK?Ke YeTKO 
He BbIABJIAIOTCA. B TaKOM Bue 9TH BeLeCTBa OU€Hb MOXOXH Ha TO, YTO OMMCaHO 
y MOpcKOro eKa NOM Ha3BaHHeM rvaIMHOBOrO csIOA, a y Saccoglossus nof, Ha3Ba- 
Huem o6onouKu III. 

JIA MOpcKHX exkeli noKasaHo (7%), UTO HECMOTPA Ha KaxK YMCA HenpepbiB- 
HbIM Mepexo OT rHasMHOBOFO COA K WHTOMMAsMe Alia OH MOxKeT ObITh yaseH 
6e3 NOBpeKMeHHA Alilla, YTO CBUeTeMbCTBYeT O eFO OOOCOOJIeCHHOCTH OT MO- 
cyleqHero. 

B salitle ocerpopbix ppri6 — np oKpaCKe aHHJIMHOBbIM CHHUM — BelllecTBa, 
BbIJeAIOULMeCH M3 AHHMAaJIbHOM uaCTH, B OTMIHUHeE OT TpaHyJIApHOTO CJIOA, 
OKpallIMBalorcad He B 3eNeHbI, aBrowyOol UBeT. Onn JaioT IMK-nonoxutesb- 
HY!O peakIIHIO, KOTOPas, OHAKO, HCUesAeT, CCIM CpesbI IpeMBapHTebHO OOpabo- 
TaTb JMacTa3oi, a C TOJYHAHHOBbIM CHHHM He JatoT MeTaXPOMATHYECKOFO OKpa- 
uiMBanua. Takum o6pa3oM, BelllecTBa, BbIesIAIOUMeCA M3 AaHHMaJIbHOM YacTH 
aitla, He CofepxKaT KUCIIbIX MYKOMOIHCaXapHOB, BbIABJIAIOUIMXCA MeTOOM 
XOTYUKHCCa WM TOJTYHAMHOBEIM CHHHM, HO BKJIIOUAIOT TvIMKOreH, KPYNHble rpa- 
HYJIbI KOTOPOTO PaBHOMepHO paciipefeJeHbI B OCHOBHOM BelllecTBe, UM OTMMUAIOT- 
CA OT MeIKOrpaHyJAPHOrO FiMKOrena, OCTalollleroca B aHUMAJIbHOM YacTH AMUMAa 
M OOpasylolllero TaM HelpaBHJIbHYy!IO CeTb CKOMVIeHHH. 

Kpome Toro, OHM, MO-BHMMomy, cofepxKaT cregpr PHK, mockonbky mpu 
OKpallIMBaHHM MMpOHHHOM MpHvoOperatoT O.1e4HO-posoBbI OTTeHOK (CpaBHUMbIit 
C HaMMeHee OKpallleHHbIMH “aCTAMH WMTOMIaSMbl AHMMaJIbHOM uacTH slilla), 
OTCYTCTBYIOUM IIpH NpesBapuTebHOl O6paborKe cpesa pacTBopom pHOoHyKuJe- 

343 


asp. Uro npescraBrsalor coOoli BelilecTBa, OKpallIMBalOllMeCA AHHJIMHOBbIM CHHAM 
M COXpaHsloulHeca Nocie felicrBMA BCeX HSYYeHHbIX CbepMeHTOB — CKa3aTb 
tpyauo. Kysa (1%) 1 Monne u Xapze (4) npeamonaraior, uTo mocae dopMaJHHO- 
BO (PUKCaLMM AHHMHOBbIM CHHUM BBIABIAIOTCA aMMHOCaXapa. Takum OOpa3oM, 
BellleCTBa, BbIJeIAIOULHeCA M3 AHMMaJIbHOM YacTH Ala, BKJIIOUaIOT KOMIIeKC 
pas/IMUHIX COeLMHeHMH, MpHpofa KOTOpbIX He BMOMHe pacKpbira. 
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